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The Newer Concepts of Meat in Nutrition 





‘The Demands of War, and 
The Protein Needs of the Patient 


ee the demands of war per- 
force had to curtail civilian 
meat supplies, the needs of the ill 
have not been overlooked in ration- 
ing regulations. The prerogative of 
the physician—to specify the require- 
ments of his patient—is given the 
recognition it deserves. 


Though hospital allotments were 
originally held to 80% of supplies 
used during December 1942, every 
hospital was given the right to ask 
for additional supplies, not, only be- 
cause December is one of the low 
hospital months of the year, but also 
because changes in hospitalization 
needs obviously cannot be predicted. 

For the nonhospitalized patient un- 
der the physician’s continuing care, 
the physician’s delineation of the 


’ patient’s requirements usually is 


recognized by rationing boards, 





In the many instances when the 
dietary calls for a greater meat allow- 
ance because of increased protein 
needs, as in 

PROLONGED INFECTIOUS DISEASE . . 

AFTER SURGERY AND EXTENSIVE 

TRAUMA .. 

THE ANEMIAS . . 

ENTERIC DISEASE . . 

MYXEDEMA .. 

NEPHROSIS . . 

CERTAIN. URINARY INFECTIONS, ETC., 
it remains as always the physician’s 
responsibility and privilege to specify 
the required amount. 

It speaks well for America and its 
regard for the preservation of life 
that even in a global war of unprece- 
dented proportions the physician’s 
requests are promptly granted. 


PEP) 
<— 2275 This Seal means that all statements regarding nutrition made 
portly in this advertisement are acceptable by the Council on 
Foods and Nutrition of the American Medical Associstion. 


American Meat Institute 
CHICAGO 
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PERINEAL PROSTATECTOMY VERSUS TRANSURETHRAL 
RESECTION FOR HYPERTROPHY AND CANCER 


OF THE 


PROSTATE 


HUGH H. YOUNG, M.D., F.A.C.S., Baltimore, Maryland 


S the author of the original instrument 
for urethroscopic transurethral pro- 
static resection which now, in one 
form or another, has been used in 

thousands of cases, I hesitate to take a stand 
against the widespread use of this procedure 
in all types of hypertrophy of the prostate, 
but I deem it high time to bring forth certain 
facts and experiences which I believe should 
be more generally known. 

Soon after the presentation of my “‘urethro- 
scopic prostatic excisor,” and the revelation 
that certain cases of prostatic obstruction, by 
its use, could be quickly relieved of chronic 
urinary obstruction in 1909 (4) I was tempted 
to extend its use from small bars and con- 
tractures at the vesical neck to greater and 
greater enlargements of the prostate. In these 
cases the frequent occurrence of troublesome 
hemorrhage deterred me until in tg11 I 
had constructed in Berlin an electrocautery 
punch instrument with which the prostatic 
masses could be removed by an electrically 
heated loop. Later I employed fulguraticn to 
stop actively bleeding vessels. But even with 
this more effective instrument the results did 
not satisfy me in cases of pronounced pro- 


From the James Buchanan Brady Urological Institute, Johns 
Hopkins Hospital. 


static enlargement. I was forced to admit 
that a clean, thorough, quick enucleation of 
prostatic lobes through the perineum gave 
better results, and that the open operation 
was equally free from danger and far more 
permanent in its results. 

John R. Caulk, who had worked with me 
during the development of these transurethral 
instruments, brought out his cautery punch 
instrument in 1921. This was a distinct im- 
provement upon mine and could more effec- 
tively remove large prostatic masses transure- 
thrally. Caulk soon became a great enthusiast 
for his transurethral instrument and _pro- 
claimed it to the world as the ideal procedure 
for prostatic hypertrophies, large and small. 
He followed his first announcement by other 
papers, and his reports greatly impressed the 
surgical world. 

In the meantime, the modification of my 
instrument by William F. Braasch was ma- 
terially improved by Bumpus, whose cases of 
prostatic hypertrophy in which he used my 
cold cutting knife added to the widespread 
interest in the transurethral attack upon the 
prostate. 

Contemporaneous with the urologists men- 
tioned came Stern (1926) with his fenestrated 
instrument, similar to my punch instrument, 








but provided with an electric loop and a 
cystoscopic observation sheath, to which he 
gave the name of resectoscope. The instru- 
ment was improved in 1928 by Theodore 
Davis, who finally reported a long series of 
cases. Then, in 1932, Joseph McCarthy 
brought out his instrument, a modification of 
Stern’s, in that he left off my fenestra. This 
has been the resectoscope employed most 
widely. In 1933 Gershom Thompson added 
to the Braasch-Bumpus modification of my 
cold cutting fenestrated punch instrument 
an extra tube for a fulgurating wire to stop 
hemorrhage. Since then Thompson has made 
repeated publications of hundreds of cases, 
demonstrating the simplicity and efficacy of 
the cold “punch” and the remarkably low 
mortality following its use. Thompson be- 
came so enthusiastic over his results that soon 
he was proclaiming that by means of this 
instrument a really complete prostatectomy 
could be carried out transurethrally, so much 
so that he dropped the title of resection and 
called the procedure transurethral prostat- 
ectomy. 

Thousands of prostatics now have been 
subjected to transurethral operations and 
their cases reported in medical journals. In 
many of these articles it has been stoutly 
asserted by some resectionists that the ideal 
operation for the treatment of prostatic ob- 
struction, large and small, benign and malig- 
nant, has been found and that, for freedom 
from complications and splendid ultimate re- 
sults, all open operations are definitely infe- 
rior and outmoded. Others frankly have 
acknowledged many shortcomings and fail- 
ures of transurethral prostatic resection, ad- 
mitting a mortality of 3 to 4 per cent and, in 
the larger prostates, an even higher death 
rate (1, 3, 5, 7). 

As the years have passed, my feeling of 
paternal pride in the widespread use of trans- 
urethral resection has given way to a realiza- 
tion that the enthusiasm displayed for this 
type of surgery upon the obstructive prostate 
has gone too far; that the transurethral opera- 
tion is not entirely free from danger; that the 
postoperative period is not so brief as is often 
asserted; that more or less prolonged con- 
valescence is necessary before the deep masses 
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of burned tissue or eschar come away, and 
healing of the extensive intraprostatic wound 
occurs; that incontinence, which has been held 
up as the béte noire of the perineal operation, 
actually occurs more frequently after trans- 
urethral resection; and finally, that recurrence 
of obstruction or painful infections of the 
remaining prostatic tissue and even calculous 
incrustations often bring patients seeking 
relief after 1, 2, and even 3 transurethral 
resections. 

Having bided my time, the moment seems 
opportune to assemble simple facts about the 
various methods of attacking prostatic ob- 
struction and to weigh the different pro- 
cedures in the balance and compare them. I 
have analyzed the case histories of all pa- 
tients (now totaling 200 cases) who have come 
to the Brady Urological Institute complaining 
of impe~‘ect results following transurethral 
resecti. ' elsewhere. Some of these were 
operated upon by resectionists of no great 
experience; but others came from the largest 
clinics in the country, the resections having 
been done by operators of wide experience in 
the use of various instruments; which included 
the cold cutting punch instruments of Young, 
Braasch-Bumpus, and Thompson, the cautery 
punch instrument of Caulk, and the electrified 
loop resector of Stern and McCarthy. 

The multiplicity of problems presented by 
these patients can best be described by 
dividing the cases into various groups: (1) be- 
nign hypertrophy in which prostatic lobes 
weighing from 50 to 100 grams were enu- 
cleated by perineal prostatectomy; (2) benign 
hypertrophy in which prostatic lobes weighing 
from 100 to 200 grams were enucleated; 
(3) benign hypertrophy in which prostatic 
lobes weighing over 200 grams were enu- 
cleated; (4) benign hypertrophy in which less 
than 50 grams were enucleated; (5) imperfect 
results after resection, but prostatectomy not 
indicated; (6) cancer of the prostate too ad- 
vanced for radical operation; (7) cancer of the 
prostate in which radical operation seemed 
to offer a possibility of cure. 

1. One or more transurethral resections else- 
where; hypertrophied lobes weighing between 
50 and 100 grams enucleated. Inorder to present 
the varied symptoms of which these patients 
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Fig. 1. Path. No. 9973. Lobes enucleated perineally, with 
relief of frequency and pain following transurethral resec- 
tion which had been performed 3% years previously. 
Weight, 55 grams. 


complained, it seems desirable to cite a brief 
abstract of illustrative cases. 

In the following case hypertrophied lobes 
weighing 55 grams were enucleated (Fig. 1). 


CasE 1. (B.U.I. 25260.) C. E. F., aged 70 years, 
underwent a transurethral resection elsewhere 3% 
years previously. Following the operation he had 
marked frequency and severe burning on urination, 
and when I saw him he was voiding 7 times at night, 
and the urine often was tinged with blood. Examina- 
tion showed a moderately enlarged prostate, 40 cubic 
centimeters residual urine, no enlargement of the 
median but marked intraurethral lateral lobes. Urine 
cultures showed Staphylococcus aureus. Through 
the perineum I enucleated 2 large lateral lobes anda 
small subtrigonal lobe weighing in all 55 grams. 
Pathological report: Benign hypertrophy. Conva- 
lescence was slow; the wound healed in 4 weeks and 
the patient was discharged well. His physician re- 
ported 2% vears later that he was well. 


In the next case hypertrophied lobes 
weighing 57 grams were enucleated, along 
with calculi weighing 10 grams. 


Case 2. (B.U.I. 29213.) C. B. M., aged 70 years, 
underwent a transurethral resection. elsewhere 2 
years previously, and following operation he suffered 
from severe infection of the bladder, dysuria, and 
hematuria. On examination here he had 42 cubic 
centimeters residual urine. Hypertrophied lobes 
weighing 57 grams were enucleated perineally along 
with calculi which weighed to grams. Pathological 
report: Benign hypertrophy and severe prostatitis. 
The immediate result was excellent. The patient 
was discharged on the roth day. The wound had 
healed and he was voiding normally. His physician 
reported 2% years later that the patient was well. 


In the next case hypertrophied lobes weigh- 
ing 60 grams were enucleated (Fig. 2). 
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Fig. 2. Path. No. 10,011. Lobes enucleated perineally, 
with relief of hematuria and complete retention of urine 
following transurethral resection 3 years before. Weight 60 
grams. 


Case 3. (B. U. I. 25498.) P. B., aged 75 years, 
underwent transurethral resection elsewhere 3 
years previously. On admission here he complained 
of occasional attacks of retention and intermittent 
hematuria. The prostate was considerably enlarged. 
The median lobe had been removed but rounded 
laterals were left behind at the transurethral resec- 
tion. The residual urine was 25 cubic centimeters. 
Cultures of the urine showed proteus. A perineal 
prostatectomy was done by Dr. Colston and pros- 
tatic lobes weighing 60 grams were removed. 
Pathological report: Benign hypertrophy and 
chronic prostatitis. Urethral catheter drainage was 
employed. Convalescence was smooth until the 
12th postoperative day, when feces suddenly 
escaped through the perineal incision. The patient 
left the hospital in 5 weeks. He was voiding freely, 
with good urinary control. 


In the next case the patient complained 
chiefly of incontinence. Hypertrophied lobes 
weighing 60 grams were enucleated. 


CasE 4. (B.U.I. 26051.) M. J. B., aged 74 years, 
continued to have marked hesitation, frequency and 
burning, as well as dribbling, for 4 vears following 
transurethral resection elsewhere. He had 50 cubic 
centimeters residual urine. By means of perineal 
prostatectomy lobes weighing 60 grams were enu- 
cleated. Pathological report: Benign hypertrophy 
and chronic prostatitis. The wound healed promptly. 
The patient was discharged on the 21st day, voiding 
freely, completely relieved of the pain, but the incon- 
tinence (which had followed transurethral resection) 
was still present. Six weeks later his general condi- 
tion was excellent. Urinary control was better, but 
he still had a slight drip. 


In the next case hypertrophied lobes weigh- 
ing 62 grams were enucleated. 


Case 5. (B.U.I. 25672.) J. L. K., aged 67 years, 
had had marked frequency of urination for 8 years. 
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Fig. 3. Path. No. 9,877. Lobes enucleated perineally, and 
also vesical calculus, with relief of frequency and pain which 
followed transurethral resection 2 years previously. 
Weight, 81 grams. Weight of calculus in inset, 15 grams. 


He had undergone 2 transurethral resections else- 
where, one 6 vears and the second, 2 vears before ad- 
mission, but the dysuria and marked frequency con- 
tinued. On examination here the prostate was 
greatly enlarged. The residual urine was 425 cubic 
centimeters. Cultures showed aerobacter. A small 
median lobe was present, and the lateral lobes 
markedly enlarged. Dr. Colston carried out perineal 
prostatectomy and lobes weighing 62 grams were 
enucleated. Pathological report: Benign hyper- 
trophy and chronic prostatitis. The patient was 
discharged on the 25th day. The wound was healed 
and the result excellent. 


In the next case hypertrophied lobes weigh- 
ing 65 grams were enucleated and also multiple 
prostatic calculi were removed. 


Case 6. (B.U.I. 32435.) A. H., aged 61 years, had 
had prostatic trouble for many years, and 4 years 
before admission here he underwent a transurethral 
resection elsewhere. The result was imperfect. 
Occasionally the passage of sounds was required. 
Recently he had marked hematuria and complete 
retention. Examination here showed that the pros- 
tate was markedly enlarged. Cystoscopy showed a 
hypertrophied trigone and a markedly cellular 
bladder. By perineal prostatectomy I enucleated 
prostatic lobes weighing 65 grams. Pathological 
report: Benign hypertrophy, chronic prostatitis, 
and multiple calculi. Convalescence was satisfac- 
tory, and when the patient was discharged on the 
21st day, he was voiding normally. 


In the next case hypertrophied lobes weigh- 
ing 69 grams were enucleated. 


Case 7. (B.U.I, 25641.) W. C., aged 60 years, 
underwent a transurethral resection 2 years pre- 
viously because of frequency and difficulty of 
urination. Following the operation he had severe 
bleeding when he returned home, and on admission 
here he suffered from marked nocturia, difficulty 
and dribbling, and partial incontinence. Examina- 
tion showed that the prostate was greatly enlarged. 
Culture of the urine showed escherichia. Cvystos- 
copy disclosed no residual urine, but considerable 
prostatic hypertrophy was present. By perineal 
prostatectomy lobes weighing 69 grams were re- 
moved. Pathological report: Benign hypertrophy. 
The patient was discharged on the 21st day in 
splendid condition. Five years later he reported 
that he was voiding well, at normal intervals, but 
that the partial incontinence (which had followed 
the transurethral resection) was still present. 


In the next case hypertrophied lobes weigh- 
ing 72 grams were enucleated. 


CasE 8. (B.U.I. 27450.) W. L. B., aged 64 years, 
had had frequency and difficulty of urination 7 
years betore admission here, and he underwent a 
transurethral resection elsewhere. The burning and 
dysuria, however, continued after operation. On 
admission here he had marked frequency and 
chronic epididymitis. Culture of the urine was 
sterile. The residual urine was 50 cubic centi- 
meters; the bladder cajpacity, 200 cubic centimeters. 
Examination showed @ greatly enlarged prostate. 
By perineal prostatectomy Dr. Lloyd Lewis re- 
moved a median and 2 lateral lobes in 1 piece, weigh- 
ing 72 grams. Pathological report: Benign hyper- 
trophy. The patient was discharged on the 24th 
day, voiding freely, with good control, and the 
wound was healed. On examination 18 months later 
his condition was excellent; he voided once at night, 
and had no pain, hesitation, or difficulty. 


In the next case hypertrophied lobes weigh- 
ing 81 grams were enucleated (Fig. 3). 


CasE 9g. (B.U.I. 25022.) C. S., aged 65 vears, 
underwent a transurethral resection elsewhere nearly 
2 years previously. Following the operation he had 
persistent burning, urgency and frequency, and 
nocturia 7 times. Examination here showed that 
the prostate was markedly enlarged and that there 
was a calculus in the bladder. The urine was in- 
fected. It was impossible to introduce a cystoscope 
because of the large vesical calculus and the greatly 
contracted bladder, which held only 25 cubic centi- 
meters. Dr. Samuel A. Vest carried out perineal 
prostatectomy. A calculus nearly 2 inches in 
diameter as well as lobes weighing 81 grams were 
removed. Pathological report: Benign hyper- 
trophy. The patient was discharged on the 1oth 
day. The wound was healed. He was voiding nor- 
mally and had complete urinary control. The result 
of the operation was excellent. Did not answer re- 
cent letter but it was not returned. 
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In the next case hypertrophied lobes weigh- 
ing 85 grams were enucleated (Fig. 4). 


CasE 10. (B.U.I. 28038.) R. C. McQ., aged 53 
vears, had had difficulty and frequency, which began 
9 years previously. Subsequently he had pain and 
hematuria. Four years ago he underwent transure- 
thral resection elsewhere, but without improvement. 
One month after the first operation a second trans- 
urethral resection was done elsewhere, but still the 
burning and pain persisted. Three vears after the 
second resection a third was done elsewhere, follow- 
ing which the patient had severe hemorrhage and 
epididymitis. A fourth transurethral resection, per- 
formed elsewhere, was not effectual in relieving the 
symptoms. On admission here he complained of 
difficulty, hesitancy, diurnal incontinence, pain, 
infected urine, epididymitis, stricture of the urethra, 
and impotence. The prostate was not enlarged by 
rectum, but cystoscopy showed an anterior lobe 
hanging over the orifice. The residual urine was 80 
cubic centimeters. Dr. Lloyd Lewis carried out peri- 
neal prostatectomy and removed 2 large lobes 
weighing 85 grams. Pathological report: Benign 
hypertrophy and chronic prostatitis. The patient 
was discharged on the 17th day. The wound had 
healed and urination was normal; the pain on urina- 
tion had disappeared. Three years later he reported 
that urination was normal, the pain had been re- 
lieved, and his urinary control was better. 


In the next case hypertrophied lobes weigh- 
ing oI grams were enucleated. 

] 

CasE 11. (B.U.I. 27616.) E. S.. aged 65 vears, 
had sudden retention of urine 3 vears before admis- 
sion, and required catheterization occasionally there- 
after. He underwent a transurethral resection else- 
where 8 months before admission here, but he was 
not relieved of his symptoms. When we saw him he 
complained of marked dysuria, dribbling and 
difficulty. Examination showed a greatly enlarged 
prostate. He had 150 cubic centimeters of residual 
urine, and the bladder was contracted. The bladder 
capacity was 275 cubic centimeters. A large lateral 
and an irregular median lobe were present, along 
with marked bullous edema of the bladder mucosa. 
The urine was infected. Dr. John Dees carried out 
perineal prostatectomy and enucleated 3 lobes in 2 
pieces weighing 91 grams. Pathological report: 
Benign hypertrophy and chronic prostatitis. The 
patient was discharged on the 16th day. The wound 
was healed, urinary control perfect, and he was 
voiding freely at intervals of 3 hours. Examination 
4 years later showed that the patient was well. 


2. One or more transurethral resections else- 
where: hypertrophied lobes weighing between 
100 and 200 grams enucleated. In the first case 
hypertrophied lobes weighing 102 grams were 
enucleated. 
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Fig. 4. Path. No. 12,024. Lobes enucleated perineally, with 
relief of pain, difficulty, and incontinence which followed 
four transurethral resections previously. Weight, 85 grams. 


CasE 12. (B.U.I. 30670.) C. A. P., aged 61 years, 
had frequency and burning on urination which began 
11 years before admission here. A transurethral re- 
section had been done on him 5 years ago. His 
symptoms were relieved for 6 months, and then 
returned. On admission here he had complete reten- 
tion and was wearing a catheter. The prostate was 
greatly enlarged. The urine was infected. The 
residual urine was 300 cubic centimeters. I carried 
out perineal prostatectomy and enucleated, in 1 
piece, hypertrophied lobes weighing 102 grams and 
measuring 3 inches in diameter. Pathological re- 
port: Benign hypertrophy. The patient was dis- 
charged on the 21st day, voiding normally. One 
vear later he returned for examination. Urination 
was normal and he could go 8 hours without void- 
ing. The urine was clear and cultures were sterile. 
He had coitus frequently. 


In the next case hypertrophied lobes weigh- 
ing 104 grams were enucleated (Fig. 5). 


CasE 13. (B.U.I. 26473.) H. N. M., aged 60 
vears, had urinary frequency for 3 years before ad- 
mission here. A transurethral resection was done 
elsewhere 2 years previously, but marked fre- 
quency, burning, and intermittent hematuria con- 
tinued, and a second transurethral resection was 
done elsewhere 1 year later, but with no improve- 
ment. On admission here he complained of severe 
burning on urination, nocturia every 15 minutes, 
and occasionally hematuria. He had incontinence 
by night and dribbling by day. Examination showed 
that the prostate was very large. The urine was 
infected. Cystoscopy showed intravesical enlarge- 
ment of both lateral lobes. In place of the median 
lobe there was a deep granulating area extending 
from the urethra into the bladder, with marked 
edema of the vesical mucosa, completely obscuring 
both ureteral orifices. By perineal prostatectomy 
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” Fig. 5. Path. No. 10,431. Lobes enucleated perineally, 
with relief of frequency, hematuria, and pain which followed 
two transurethral resections, 2 and 1 years previously. 
Weight, 104 grams. 


Dr. Lloyd Lewis enucleated 3 lobes weighing 104 
grams. Pathological report: Benign hypertrophy 
and chronic prostatitis. The patient was dis- 
charged on the 31st day, voiding normally and with 
good urinary control. Did not answer letter but it 
was not returned. 

In the next case hypertrophied lobes weigh- 
ing 115 grams were enucleated (Fig. 6). 

CasE 14. (B.U.I. 21988.) J. H. A., aged 77 years, 
had prostatic obstruction which was treated by a 
transurethral punch operation 8 years previously. 
Two years after the first operation another trans- 
urethral procedure was done, with no relief of 
symptoms. Five years later he had an attack of 
severe hematuria which was treated by transurethral 
cauterization. Two months before admission here 
the patient had another attack of severe bleeding, 
and when I saw him he complained of urgency, fre- 
quency every 1% hours and burning. The prostate 
was greatly enlarged. The residual was 50 cubic 
centimeters and the urine was infected. On cysto- 
scopy the median lobe had been completely’ re- 
moved, but 2 large lateral lobes remained. I carried 
out perineal prostatectomy, enucleating in 1 piece a 
hypertrophied mass which weighed 115 grams. 
Pathological report: Benign hypertrophy. In 10 
days the wound was healed. The patient was dis- 
charged on the 26th day, voiding normally. On 
examination 11% years later the patient voided 
normally. He could go 7 hours at night without 
urinating. Two and a half vears after operation he 
reported by letter that urination was normal and 
that he had had no more attacks of hematuria. 


In the next case hypertrophied lobes weigh- 
ing 174 grams were enucleated (Fig. 7). 
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CasE 15. (B.U.I. 25199.) J. C., aged 72 years, 
had acute retention, for which suprapubic cystotomy 
was performed elsewhere. Two weeks later a trans- 
urethral resection was carried out, 56 grams of tissue 
being removed. Following operation the patient 
became delirious and began to have marked pyrexia, 
which continued daily. The transurethral resection 
failed to relieve the obstruction. The suprapubic 
wound opened and a second resection was per- 
formed, 16 grams of tissue being removed. After 
that the patient had prolonged fever and was unable 
to void. When I saw him the prostate was found to 
be greatly enlarged. He continued to have a high 
temperature every day. Cystoscopy showed an 
anterior lobe, 2 later lobes which projected into the 
bladder, and, behind these, evidence that much 
tissue had been resected. A perineal prostatectomy 
was carried out by Dr. Lloyd Lewis, and 2 very large 
lobes weighing 174 grams were enucleated. Follow- 
ing operation the patient had more fever and blood 
cultures showed a streptococcus infection. Various 
types of chemotherapy were employed without 
sterilization of the blood being obtained. The peri- 
neal wound healed in 5 weeks, and on discharge the 
patient was voiding normally. The daily pyrexia 
continued. Several weeks after leaving the hos- 
pital he died of pulmonary embolism. 


3. Transurethral resection elsewhere; huge 
prostatic lobes weighing 235 grams enucleated. 


Case 16. (B.U.1. 32417.) W. W. H. had symp- 
toms of prostatic obstruction 10 years previously. 
Nine years ago he underwent transurethral resection 
elsewhere. He was asymptomatic for 1 year, and 
then frequency, pain, and terminal hematuria de- 
veloped. Recently he required catheterization, and 
on admission here he was suffering greatly. Rectal 
examination disclosed huge prostatic hypertrophy. 
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Fig. 6. Path. No. 11,379. Lobes enucleated perineally, with 
relief of marked frequency, burning, and hematuria which 
followed two transurethral resections previously. Weight, 
II5 grams. 
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The residual urine was approximately 250 cubic 
centimeters. Cystoscopy showed a very great en- 
largement of the intravesical and intraurethral pros- 
tatic lobes. I carried out perineal prostatectomy, 
enucleating greatly enlarged lateral and a median 
lobe in 1 piece weighing 235 grams (Fig. 8). Patho- 
logical report: Benign hypertrophy. The patient 
was discharged on the 22d day, the wound was 
closed, urination was normal, at intervals of 2% 
hours, and he had no discomfort. Six months later 
the patient reported that he was well. 

4. One or more transurethral resections else- 
where; hypertrophied lobes weighing less than 50 
grams enucleated; but various symptems, such as 
pain, irritation, burning, dysuria, straining, 


frequency,and calculi had followed transurethral 


resection. 1 shall cite brief abstracts of 19 
of these cases. 

Case 17. (B.U.I. 24894.) S. B., aged 69 years, 
had been subjected to 3 transurethral resections 
elsewhere, yet on admission here he had 50 cubic 
centimeters residual urine, intractible pyuria, with 
chronic infection of the bladder and urethra. The 
tissue removed by perineal prostatectomy showed 
both hypertrophy and prostatitis. Although the 
specimen weighed only 37 grams, an excellent result 
was obtained, and the patient lived for 5 years in 
comfort. He died from a heart attack. 

CasE 18. (B.U.I. 30365.) T. V.S., aged 65 vears, 
had suffered from difficulty and frequency of urina- 
tion since a transurethral resection elsewhere, 5 
years previously. Prostatitis was marked in the 


enucleated lobes which weighed only 15 grams. It 
is now 2 years since operation. The urine is sterile, 
and the result excellent. 

Case 19. (B.U.I. 27406.) R.A. T., aged 49 years, 
had had frequency, urgency, and pain for 2 years 





Fig. 7. Path. No. 9,874. Lobes enucleated perineally, with 
relief of complete retention which followed two transure- 
thral resections previously. Weight, 174 grams. 
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Fig. 8. Path. No. 12,613. Lobes enucleated perineally, 
with relief of complete retention, pain and hematuria which 
followed transurethral resection 9 years previously. Weight 
235 grams. 


following transurethral resection elsewhere. The 
residual urine was 50 cubic centimeters. There was 
no infection present and only a small amount of 
tissue was enucleated by a perineal prostatectomy, 
but the patient reported a year after operation that 
he had been completely relieved. Urination was 
normal. 

Case 20. (B.U.I. 26601.) E. Z., aged 69 vears, 
3 transurethral resections elsewhere had failed to 
give relief from marked frequency, burning, and 
pain. He had a pronounced urinary infection, and 
150 cubic centimeters residual urine. The tissue 
removed weighed 45 grams and showed marked 
prostatitis in addition to benign hypertrophy. Four 
years after perineal prostatectomy the patient re- 
ported that urination was normal, that he was re- 
lieved of the pain and was well. 

CasE 21. (B.U.I. 25967.) J. R., aged 57 years, 
4 transurethral resections had been done, the last 
one 2 years previously, but the patient still had 
marked frequency, difficulty, and burning. Two 
additional transurethral resections failed to afford 
relief. Although there was only 25 cubic centimeters 
residual urine and the amount of tissue removed by 
perineal prostatectomy weighed only 19 grams, 
marked prostatitis was present in microscopic sec- 
tions. The patient was completely relieved and 
6 vears later, his physician reported that he was 
enjoying splendid health and urination was normal. 

Case 22. (B.U.I. 31673.) A transurethral resection 
elsewhere 4 years previously had afforded only 
temporary relief, and he had had to resume a 
catheter life. The lobes enucleated perineally 
weighed 39 grams. The patient reported 1 year 











Fig. 9. Path. No. 10,469. Entire prostate and seminal 
vesicles enucleated by radical operation for cancer after 
transurethral resection 4 years previously. Weight, 73 
grams. 


after operation that he had been completely relieved 
and that urination was normal. 

CasE 23. (B.U.I. 29513.) J. B., aged 67 years, 
complained of marked trequency, urgency, burning, 
pain, and severe urinary infection following trans- 
urethral resection elsewhere. The residual urine was 
375 cubic centimeters. The lobes enucleated peri- 
neally weighed 31 grams. Microscopic sections 
showed marked prostatitis as well as hypertrophy. 
An excellent result was obtained. The patient re- 
ported that he had been completely relieved and 
that he was voiding normally. Did not answer letter 
but it was not returned. 

CasE 24. (B.U.I. 21938.) C. C. H., aged 54 years, 
a physician, underwent transurethral resection else- 
where 214 months prior to admission here. He said: 
“The operation lasted 2 hours, a handful of tissue 
was removed, and the bleeding lasted intermittently 
for 28 days. I never regained urinary control and 
have total incontinence when on my feet.’’ Exami- 
nation here showed that the median and left lobes 
had been removed along with a portion of the mem- 
branous urethra. Through a suprapubic incision I 
removed the remaining prostatic lobe and through 
the perineum a segment of the scarred urethra was 
excised, and a perineal muscle plastic done in an 
effort to cure the incontinence (8). This was partially 
successful. The lobe which was removed weighed 
18 grams. 

CASE 25. (B.U.I. 27194.) F. P. W., aged 58 years, 
upon whom a transurethral resection had been done 
elsewhere, came to me complaining of complete re- 
tention of urine. The tissue enucleated weighed 40 
grams and showed prostatitis and hypertrophy. 
The patient was discharged on the 14th day. The 
ultimate result was splendid, and he reported by 
letter 4 years after operation that he was enjoying 
excellent health. 
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Fig. 10. Path. No. 11,110. Entire prostate and seminal 
vesicles removed by radical operation for cancer after 
transurethral resection 18 months previously. Weight, 
75 grams. 


CasE 26. (B.U.I. 21882.) G. M. C., aged 70 
years, continued to have marked frequency and pain 
following transurethral resection elsewhere, which 
necessitated his renfaining in the hospital 5 weeks 
because of bleeding. The frequency, difficulty, and 
pain persisted. The lobes enucleated perineally 
weighed only 23 grams, but microscopic examination 
of the tissue showed prostatitis as well as hyper- 
trophy. The immediate result was excellent, and a 
year after operation he reported that micturition 
was normal and cultures of the urine sterile. 

Case 27. (BU... 17664.) A. T. S.,. aged 51 
years, had been subjected to transurethral resection 
elsewhere 4 vears before I saw him. The obstruction 
was largely removed, but he complained of urgency, 
nocturia 3 times, and dribbling. The enucleated 
lobes weighed 40 grams. Microscopic examination 
showed chronic prostatitis and benign hypertrophy. 
Two years later examination showed that micturi- 
tion was normal, but the slight dribbling, which he 
had had since the transurethral resection, had not 
quite disappeared. The urine was sterile. 

CasE 28. (B.U.I. 22832.) E. P.S., aged 63 vears, 
had been subjected to 2 transurethral resections but 
continued to have chills and fever. Examination 
showed a marked infection of the bladder and pros- 
tate. He had 280 cubic centimeters residual urine. 
Dr. Colston enucleated prostatic lobes weighing 36 
grams. Microscopic examination of the tissue 
showed prostatitis and benign prostatic hyper- 
trophy. Although the patient had very severe 
cardiovascular lesions he went through perineal 
prostatectomy satisfactorily and on discharge he 
was greatly improved. Eighteen months later the 
patient reported that he voided urine freely at normal 
intervals. 

CasE 29. (B.U.I. 27248.) C. I. R., aged 62 years, 
was relieved of the obstruction to urination by 
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transurethral resection elsewhere, 2 years previously, 
but severe infection, prostatitis, cystitis, and pain 
persisted, and he insisted that something be done to 
relieve him. The tissue removed by perineal pros- 
tatectomy weighed 14 grams. The convalescence 
was smooth and the wound healed, but 1 week after 
operation the patient died suddenly, apparently 
from coronary occlusion. No autopsy was obtained. 

Case 30. (B.U.I. 29948.) M. E. H., aged 70 
years, underwent a transurethral resection 1 year 
previously because of marked frequency, urgency, 
and straining. His symptoms were relieved for a 
time, but then returned as severe as before the 
resection. On admission here he had frequency, 
urgency, straining, dribbling, nocturia, and burning. 
The prostate was moderately enlarged. Cystoscopy 
showed that large lateral lobes were present and also 
a small median lobe. The residual urine was 650 
cubic centimeters. A perineal prostatectomy was 
undertaken by Dr. Lloyd Lewis. Owing to previous 
amputation of the right leg, it was impossible to get 
the patient in a good perineal position. In exposing 
the prostate the rectum was torn. The rectum was 
closed and perineal prostatectomy carried out. The 
specimen weighed 40 grams. The tissue showed 
benign prostatic hypertrophy. Three days after 
operation feces came through the perineal wound and 
when the urethral catheter was removed 3 days 
later, urine came through the perineum. On October 
22, 1940, Dr. Lewis carried out the Young-Stone 
operation for rectourethral fistula (9). The patient 
was discharged 5 weeks after operation. The wound 
was healed and the fistula cured. The patient 
was voiding normally through the urethra. Patient 
has not answered subsequent letters. 

CasE 31. (B.U.I. 24108.) W. H. B., aged 70 
years, underwent a transurethral resection elsewhere 
because of marked difficulty and frequency of urina- 
tion. Two years later the obstruction to urination 
returned, accompanied by marked hematuria and 
great frequency of urination which was present on ad- 
mission here. The prostate was moderately enlarged. 
On cystoscopy the residual urine was found to be 
200 cubic centimeters, the bladder capacity 400 
cubic centimeters. Moderate lateral and median 
lobes were present. Perineal prostatectomy was 
advised, but the patient postponed operation until 
2 years later, when cystoscopy showed that the 
lateral lobes had increased in size and a large median 
lobe had developed. Under spinal anesthesia I re- 
moved perineally median and lateral lobes weighing 
45 grams. Pathological report: Benign prostatic 
hypertrophy and prostatitis. The patient was dis- 
charged in 3 weeks. The wound was healed, and he 
was voiding normally. He returned 4 years later. 
Urination was normal, his general health was excel- 
lent, and examination was negative. 


Patients complaining of calculi following 
transurethral resection elsewhere; who were 
cured by perineal prostatectomy. Among the 
1g cases in which the tissue removed by 


VERSUS TRANSURETHRAL RESECTION 9 


perineal operation weighed less than 50 grams, 
there were 4 cases in which either vesical or 
prostatic calculi were found on examination 
here. 


CasE 32. (B.U.I. 24455.) G. A., aged 72 years, 
had a large calculus develop in the bladder 2 years 
after transurethral resection elsewhere. A supra- 
pubic lithotomy was performed elsewhere, but the 
pain, frequency, and obstructive symptoms per- 
sisted. By perineal prostatectomy here 43 grams of 
tissue was enucleated and a large vesical calculus 
removed. Microscopic examination showed severe 
prostatitis and hypertrophy. On discharge the 
patient was voiding normally. Two years later the 
patient died from lobar pneumonia and chronic en- 
docarditis. Operative result was apparently excellent. 

CasE 33. (B.U.I. 25267.) T.deS., aged 71 years, 
had sufiered with severe pain, frequency, and 
hesitation following a transurethral resection else- 
where 7 months before I saw him. A vesical calculus 
was discovered and removed along with prostatic 
lobes through the perineum. On discharge he was 
voiding normally. Six years later his family physi- 
cian reported that he was well. 

CasE 34. (B.U.I. 26096.) W. A. D., aged 66 
years, underwent prostatic resection elsewhere with 
the Braasch-Bumpus punch instrument. The opera- 
tion had to be repeated. After that he had occa- 
sional hematuria and, recently, fever, cystitis, and 
discomfort, but no obstruction. He had suffered 
from recurrent attacks of infection. X-ray films 
showed numerous prostatic calculi. By perineal 
prostatectomy I enucleated the lateral lobes of the 
prostate along with numerous calculi through 
bilateral incisions. The tissue weighed 15 grams. 
Microscopic study showed benign hypertrophy and 
chronic prostatitis. He was discharged in 4 weeks, 
voiding normally, without pain or discomfort. He 
had good urinary control. Five years later the 
patient reported by letter that he was well. 

CasE 35. (B.U.I. 28477.) D. R. McC., aged 57 
years, underwent a transurethral resection elsewhere 
4 months before I saw him. The operation failed to 
relieve him of severe pain. Examination showed 
numerous prostatic calculi and chronic prostatitis. 
Through the perineum I exposed the prostate, and 
glandular tissue which weighed 10 grams was 
excised along with numerous calculi. The immediate 
result was excellent. Micturition became normal. 
When the patient was discharged on the 45th post- 
operative day, he was almost free from pain from 
which he had suffered so severely. 


In other patients (Cases 2, 6, 9) vesical 
calculi also were removed. 
ANALYSIS OF CASES REPORTED HERE 


It may be objected that in many of these 
cases, the patient could have been success- 
fully treated by a more extensive and skilful 








transurethral resection instead of by prosta- 
tectomy. In many of these, however, expe- 
rienced operators had failed to obtain satis- 
factory results by one, two, and sometimes 
three transurethral resections; in others the 
prostate was so markedly enlarged that to 
remove all or nearly all of the hypertrophied 
lobes by transurethral resection would have 
required a prolonged resection, and, in a few 
cases, probably several resections. In these 
cases, exposure of the prostate through the 
perineum and relatively quick enucleation, 
completely removing all the hypertrophied 
tissue, and a surgical closure of the wound by 
anastomosing the mucosa at the vesical neck 
with the urethra below seemed to be so much 
more scientific that the open operation was 
chosen. The good results justified the choice. 

In other cases, in which the remaining 
prostatic obstruction was not very great, 
transurethral resection might have been suc- 
cessfully repeated (although in some instances 
two or more already had been done elsewhere). 
In the majority of these patients the principal 
symptoms were dysuria, pain, burning and 
pyuria, resulting from chronic infection, and, 
in many cases, severe prostatitis was present. 
Removal of the infected tissue as well as the 
obstruction seemed preferable to another 
resection, and the results have justified the 
choice. 

5. Analysis of 87 cases in which various 
symptoms persisted after transurethral resection 
elsewhere, but prostatectomy was not done here. 
The time elapsed since transurethral resection 
elsewhere was: under 6 months, 12 cases; be- 
tween 6 and 12 months, 12 cases; between 12 
and 18 months, 14 cases; between 18 months 
and 2 years, 15 cases; between 2 and 3 years, 
12 cases; between 3 and 4 years, 8 cases; be- 
tween 4 and 5 years, 8 cases; between 5 and 6 
years, 7 cases; between 6 and 7 years, 2 cases; 
over 7 years, 6 cases. 

The immediate results obtained by trans- 
urethral resection were stated in the history 
in 63 cases: improved, 33 cases; not improved, 
30 cases. 

The symptoms of which the patient com- 
plained on admission to the Brady Urological 
Institute were: marked frequency of urina- 
tion, 54 cases; difficulty of urination, 33 cases; 
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urgency of urination, 17 cases; pain, prin- 
cipally in the urethra and bladder, 29 cases; 
burning in the urethra or bladder, 28 cases; 
hematuria, 7 cases; dribbling (not amounting 
to true incontinence), 8 cases; complete incon- 
tinence, 6 cases. 

The effects on the sexual powers were 
tabulated in some of the cases. One patient 
was completely impotent; 7 said that there 
was no ejaculation accompanying the orgasm; 
5 complained that coitus was markedly im- 
paired: 3 had pain on ejaculation; in 3 cases 
the ejaculatory ducts were found to be stric- 
tured on probing them through the urethro- 
scope. One complained of painful erections. 

The size of the prostate was definitely 
stated in 69 cases. On rectal examination it 
was described as “enlarged” in 25 cases, 
“slightly enlarged” in 27 cases, “‘moderately 
enlarged”’ in 10 cases, “considerably enlarged’”’ 
in 5 cases, and “very greatly enlarged” in 1 
case. Induration of the prostate was a pro- 
nounced feature in 19 cases. 

In many cases it was impossible to get 
prostatic secretion by massage, but in 25 
cases markedly purulent secretion was ob- 
tained. : 

Stricture of the urethra was noted in 7 cases. 

Cystoscopy was carried out in 64 cases. 
No residual urine was found in 30 cases; from 
20 to 49 cubic centimeters, 6 cases; 50 to 99 
cubic centimeters, 8 cases; over 1,000 cubic 
centimeters, 1 case. The bladder capacity 
was noted in 23 cases. In 2 cases it was re- 
duced to 100 cubic centimeters; in 4 cases to 
200 cubic centimeters; in 17 cases it was over 
300 cubic centimeters. A description of the 
cystoscopic appearance of the vesical neck or 
the prostatic urethra is available in 32 cases. 
In 4 there was no evidence of obstruction. In 
1 there was a pronounced contracture. In 14, 
one or more definitely obstructive prostatic 
lobes was discovered, and in 6, very consider- 
able lobular enlargements were seen. In 7 
cases it was merely noted that obstruction at 
the vesical orifice remained following trans- 
urethral resection. 

Cultures were not always made from the 
urine. In 17 the cultures were pronounced 
sterile. In 17 it was simply noted that infec- 
tion was present. In 23 cases a pronounced 
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infection was discovered; and in 5 very severe 
infection was revealed by the cultures. The 
infecting agent was bacillary in character in 
the majority of cases, the colon group pre- 
dominating. In many cases Bacillus proteus, 
and in a number of cases pyocyaneus was the 
most important organism. Staphylococci and 
streptococci were often present in conjunction 
with bacilli, but were sometimes alone. Stones 
were discovered in the prostate in 3 cases. 

Large vesical diverticula were present in 
I case. 

In 16 cases 2 transurethral resections had 
been carried out before the patient was ad- 
mitted to our clinic. In 2 cases the fourth re- 
section had been done without benefit. In 4 
cases transurethral resection to effect a cure of 
the obstruction, which we found present, was 
carried out at our clinic. 

Suprapubic drainage had been done on 4 
patients either before or after transurethral 
section elsewhere. 

In 1 case the patient complained of very 
severe vesical pain. Pronounced bullous 
edema was discovered on cystoscopy. In 5 
other cases severe inflammatory conditions 
of the bladder were present, usually an un- 
healed ulcer at the neck of the bladder and 
trigone. In 1 case submucous ulcers requiring 
resection were present. In 1 case presacral 
neurectomy also was carried out with good 
result. 

Summary. These 87 patients, who had 
been subjected to 1 or more transurethral 
resections elsewhere, came to us with various 
complaints, the most common being fre- 
quency of urination in approximately 70 per 
cent, and pain or severe burning in 72 per 
cent. Difficulty of urination was present in 37 
per cent. In many cases the local symptoms 
were distressing and often caused by severe 
infection of the bladder and urethra; in other 
cases, pain and burning due to inflammation 
in the remaining prostatic tissue, which often 
had been incompletely resected, were re- 
sponsible for many of the symptoms. These 
often were associated with frequency and 
difficulty that sometimes were so severe as to 
cause marked discomfort. Transurethral re- 
section had been effective in doing away with 
residual urine in 34 per cent. Among the 64 


patients upon whom cystoscopy was per- 
formed, about 46 per cent showed no residual 
urine. In 54 per cent residual urine was 
present, varying from 50 to 150 cubic centi- 
meters in over half of these cases and reaching 
somewhere between 300 and 1000 cubic centi- 
meters in 9 cases (14 per cent). 

6. Twenty-six cases of cancer of the prostate; 
1 or more transurethral resections elsewhere; 
lesion too far advanced on admission here for 
the radical operation. Five of these patients had 
been subjected to 2 transurethral resections; 
1 to 4 resections. In 8 cases from 1 to 8 years 
had elapsed since the resection. It seems 
evident that during this period of time a care- 
ful rectal examination should have revealed 
cancer of the prostate early enough for the 
radical operation. 

In many of these cases the patients obtained 
temporary or prolonged improvement, but in 
13 cases no improvement apparently followed 
transurethral resection, and 1 patient became 
worse. On admission here 3 patients appeared 
to be completely relieved of symptoms. They 
were sent by their physicians to see whether a 
radical operation was possible. 

In 18 cases the patient complained of 
marked frequency of urination; in 11, diffi- 
culty; in 7, urgency; in 2, catheterization was 
necessary. In 10 cases severe pain, localized 
in the urethra, bladder or prostate was pres- 
ent. In g cases referred pains, generally in 
the back, were present. In 4 cases marked 
burning on urination occurred; in 6 cases 
hematuria was a prominent symptom and in 
3 cases, pyuria. The patient complained of 
dribbling in 3 cases, and in 4 cases complete 
incontinence was present. On rectal examina- 
tion the whole prostate was involved in 24 
cases. In 2, only a portion of the prostate was 
involved. The seminal vesicles were involved 
in 22 cases, the periprostatic tissue in 10 
cases, the membranous urethra in 13 cases. 
Enlarged glands were made out high up in the 
pelvis in 2 cases. The rectum was invaded in 
3 cases. In one of these a rectourethral fistula 
was present. Stricture of the urethra was 
noted in 1 case, but probably was present to 
a certain extent in many other cases. In 7 
cases the resectionist was surprised to find 
cancer in the microscopic examination of sec- 








tions from the tissue removed by transure- 
thral resection. Examination of all these pa- 
tients showed that they were too far ad- 
vanced for radical operation when they came 
to us. Other cases in which the carcinoma 
was not so advanced and in which we thought 
it would be possible to obtain cures by my 
radical operation are not included here, but 
are reported farther on in this paper. An 
x-ray picture was not taken at our clinic in a 
considerable number of cases in which the 
carcinoma was found to be very extensive. In 
7 cases an X-ray examination showed no evi- 
dence of metastasis. In 5, metastasis to the 
bones was present and in 2 cases the bony 
changes were suspicious. In some cases no 
treatment was given to the patient at our 
clinic. In 1 case radium was administered to 
the carcinomatous prostatic urethra by means 
of an applicator. In 4 cases 1 or more courses 
of deep x-ray therapy were given. In 7 cases 
orchidectomy was done. In 4 cases another 
transurethral resection to remove obstruc- 
tions were carried out at our clinic. Two cases, 
in which 2 transurethral resections had been 
done elsewhere, but in which we discovered 
carcinoma of the bladder (and not of the 
prostate) are omitted from this list. One of 
these patients was subjected to ureteral 
transplantation and total cystectomy and 
prostatectomy, with improvement for several 
months. 

7. Cases previously treated by transurethral 
resection elsewhere; cancer of prostate found in 
microscopic examination of tissue; cases thought 
not too advanced for cure by radical operation, 
which was done. In this group there are 4 
cases of cancer of the prostate in which we 
decided to carry out my radical operation 
with the hope either of obtaining a radical 
cure or at least removing the carcinomatous 
mass and affording the patient relief from 
distressing obstructive symptoms and possibly 
freedom from local recurrence. 

CasE 36. (B.U.I. 25485.) M. H. B., aged 50 
years, had had frequency and urgency for 1% years. 
Eight weeks previously he underwent transureth- 
ral resection elsewhere. Sections revealed cancer. 
Examination here showed the prostate to be slightly 
enlarged, the right lobe irregular and very hard, the 


right vesicle involved, and the prostate fixed. 
Young’s radical operation for cancer of the prostate 





12 SURGERY, GYNECOLOGY AND OBSTETRICS 


was carried out, removing in 1 piece the prostate 
with its capsule, a portion of the membranous 
urechra, a cuff of the bladder, both seminal vesicles 
and the ampullae. The bladder was anastomosed to 
the stump of the membranous urethra. Patho- 
logical report: Cancer of prostate involving semi- 
nal vesicles. The prognosis for radical cure was 
poor. The wound healed promptly. The patient 
had almost complete urinary control on discharge. 
Four months later rectal examination showed no 
local recurrence or obstruction and normal urina- 
tion, but an x-ray picture disclosed bony metastases. 
The patient died a year later. The radical operation 
had afforded complete local relief and a comfortable 
life for 1 year. 

CasE 36. (B.U.I. 26622.) E. B., aged 63 years, 
had had difficulty and frequency for 7 years. He 
underwent transurethral resection elsewhere 4 years 
ago, with temporary relief. On admission here he 
had marked hesitancy and straining. The prostate 
was ‘moderately enlarged and very hard. The 
seminal vesicles apparently were negative. An x-ray 
film showed no evidence of metastases. Dr. Wyland 
Leadbetter carried out a radical perineal prostatec- 
tomy (Fig. 9). Pathological report: Cancer, ap- 
parently not involving the seminal vesicles. The 
prognosis was favorable for a radical cure. Con- 
valescence was satisfactory. The patient voided 
naturally on the r5th day, the wound was dry on the 
2oth day. The next day he was discharged. He was 
voiding urine at normal intervals with good control. 
Two years later the patient was apparently well. 

CasE 37. (B.U.I. 28491.) T. E.S., aged 67 years, 
had obstructive symptoms 18 months previously. 
Complete urinary retention developed and a 
transurethral resection was done elsewhere. The 
patient was much improved until a short time before 
admission here, when he had marked difficulty and 
complete retention, requiring catheterization. On 
examination the prostate was only slightly en- 
larged, but very hard, of third degree induration. 
Diagnosis: Cancer of prostate, not involving the 
seminal vesicles and membranous urethra. X-ray 
films were negative for metastases. Dr. John E. 
Dees carried out radical perineal prostatectomy 
(Fig. 10). Microscopic examination of the tissue 
showed cancer. Convalescence was satisfactory. 
There was never any leakage through the perineum. 
He was discharged in 4 weeks, voiding normally, 
with almost complete control. Two months later he 
was voiding freely with good urinary control. Three 
years later he reported by letter that he was well 
and working every day on his farm. 

Case 38. (B.U.I. 29012.) D. M. O., aged 62 
years, had hesitancy and difficulty of urination a 
year before admission here. Six months ago he 
experienced marked difficulty in urinating. He con- 
sulted a distinguished resectionist who carried out a 
transurethral prostatectomy with the Thompson 
punch instrument, at which 15 grams of tissue were 
said to have been removed. The patient was told 
that microscopic examination showed cancer. Deep 
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x-ray therapy was instituted. The patient saw 
me at a meeting of the Interstate Post-Graduate 
Assembly in Chicago in October, 1939. Examuina- 
tion showed third degree induration of the entire 
prostate, evidently cancer. The radical operation 
was advised. I carried out radical removal of the 
prostate with the seminal vesicles and neck of the 
bladder. Pathological report: Adenocarcinoma of 
the prostate; the seminal vesicles apparently were 
not involved. Postoperative phlebitis kept the pa- 
tient in the hospital 6 weeks. On discharge he was 
voiding normally through the urethra at intervals 
of 3 hours. He had slight incontinence which had 
been present since the transurethral resection. 
Three years later the patient reported by letter 
that he was well. He was voiding urine with good 
control, but a few drops leaked on coughing or 
sudden movement. 


SUMMARY 


This paper is not intended to present a com- 
plete picture of the results obtainable by 
transurethral resection. We have in the 
records of the Brady Urological Institute 
hundreds of case histories which testify to the 
relief of obstruction, frequency, difficulty, 
pain, and other symptoms presented by pa- 
tients who have been successfully treated by 
transurethral prostatic resection either with 
my cold-cutting punch or one of its modifica- 
tions, or with the electric resectoscope of 
McCarthy. The cases reported here are of 
those patients who complained of unsatisfac- 
tory results after one or more transurethral 
resections elsewhere. 

I have first described those cases in which 
prostatic lobes had been left behind or devel- 
oped after transurethral resection, removal of 
which by perineal prostatectomy afforded 
relief of the symptoms of which the patient 
complained. In some of these the transure- 
thral operations had been manifestly inade- 
quate. Often only the middle lobe was thor- 
oughly resected and the laterals were incom- 
pletely removed. In many instances, however, 
the patients had obtained relief of obstruction 
for a time, but the remaining portions of the 
hypertrophied lobes continued to grow and 
ultimately produced marked obstruction to 
urination and other distressing symptoms. 

In other cases these symptoms were greatly 
aggravated by the presence of infection, not 
only of the bladder and urethra, but of the 
remaining prostatic tissue. Chronic pro- 


statitis appeared to be a frequent sequel of 
transurethral resection, and in most instances 
resisted all efforts at sterilization by modern 
chemotherapy, including the various sulfona- 
mides. Annoying burning in the urethra or 
vesical neck, aggravated during micturition 
and sometimes amounting to severe pain, fre- 
quently was present. 

In some cases in which no residual urine 
was found, the irritation was sufficient to 
produce very frequent micturition and even 
dysuria. In such cases a second and even a 
third transurethral resection had failed to do 
away with the distressing symptoms which 
followed the first resection. 

In a few cases chronic ulceration of the 
floor of the urethra, extending back into the 
bladder, had persisted for many months after 
transurethral resection and occasionally was 
associated with bullous edema and an irritable, 
contracted bladder, in one case so severe that 
presacral neurectomy was necessary to afford 
relief. 

In another case resection of the ulcerated 
portions of the bladder, in addition to pre- 
sacral neurectomy, was required. 

In a few cases vesical calculi were present, 
having recurred in one case after a second 
resection and removal of the stones. In some 
cases calculi in the tissue of the prostate gland 
itself were responsible for marked discomfort 
and the persistence of pyuria and infection. 
Perineal prostatectomy, by affording an op- 
portunity to remove completely the stone- 
bearing prostatic tissue, finally gave complete 
relief. 

A number of these patients had not been 
relieved by a second transurethral resection 
elsewhere but were promptly cured by enuclea- 
tion of the obstructing infected lobes through 
the perineum. In some, equally good results 
might have been obtained by suprapubic 
enucleation. To have attempted again, by 
transurethral resection, to do a complete re- 
moval of the large prostatic lobes would have 
consumed a great deal of time and resulted in 
an incomplete operation, whereas much less 
time was required to do a thorough enuclea- 
tion through the perineum, and by drawing 
down the mucosa below the vesical neck and 
suturing it to the remaining urethra, prac- 
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tically per primam healing was obtained, 
affording prompt restoration to normal mictu- 
rition. Most striking is the fact that pyuria 
and severe persistent infection generally dis- 
appeared with the removal of the chronically 
infected and obstructive prostatic lobes. 

These cases seem to prove conclusively that 
in prostates of considerable size, and even in 
some of moderate size, an enucleating pro- 
statectomy is a far more scientific procedure 
than chipping away the periurethral prostate 
bit by bit, and rarely removing all the 
adenomatous lobes completely. In some of 
these cases, even by prolonged transurethral 
procedures, it would have been impossible to 
remove the portions of the very large adeno- 
matous lobes remote from the urethra, espe- 
cially those which extended well beneath the 
trigone. To have attempted a complete re- 
moval in the latter cases by transurethral 
resection would have necessitated destruction 
of a large part of the trigone, a condition 
which Rudnick showed to be sometimes the 
cause of a fatal ending. 

But it is in the carcinomatous prostate 
that the routine use of transurethral resection 
in all cases with prostatism has its most dire- 
ful results. In most of the cases of cancer 
reported here, a considerable period had 
elapsed between the transurethral resection 
and the time that the patient came to us, 
with cancer of the prostate too advanced for 
the radical operation. In these cases the 
histories frequently disclosed that the pa- 
tients had been treated for months before 
being subjected to a transurethral operation. 
A careful rectal examination should have 
warned of the presence of cancer at a time 
when it was well coufined within the capsule 
of the prostate, and the radical operation 
could have been carried out successfully. 
Even if the examination only aroused the 
suspicion of cancer, by means of a perineal 
exposure and biopsy, accurate determination 
as to the presence of cancer could have been 
obtained and an appropriate operation done. 

Previously in SURGERY, GYNECOLOGY AND 
OssTETRIcs I described in detail the latest 
technique which I employ in the radical opera- 
tion for cancer of the prostate. A careful 


review of all cases subjected to this operation 


at our clinic shows that the technique is not 
difficult, inasmuch as splendid results have 
been obtained by house officers doing their 
first prostatectomies; in fact, their record is 
almost the best of the staff. The operation 
itself, in patients in anything like fair condi- 
tion, is relatively free from danger. We have 
had one series of 53 consecutive cases without 
a death, and the operative mortality for all 
cases is 6 per cent. Incontinence no longer is 
a bugbear. By more careful placing of su- 
tures between the bladder and the stump of 
the membranous urethra, so as not to ligate 
the musculature of the external sphincter, 
normal micturition is obtained. 

Reports from various clinics substantiate 
our claims that, taken early, cancer of 
the prostate is curable by the radical opera- 
tion. In cases in which even the entire pros- 
tate was carcinomatous, and including those 
in which a small portion of the adjacent sem- 
inal vesicles were involved, radical cures have 
been obtained in over 50 per cent of our cases 
followed 4 years or longer. 

When these facts are more widely appre- 
ciated by the medical profession, many more 
cases of cancer of the prostate will be sent 
to competent urological surgeons sufficiently 
early for a radical cure. An encouraging sign 
is that already some general practitioners are 
recognizing that a very markedly indurated 
area in the prostate should be suspected of 
being malignant. 

CONCLUSIONS 

I believe a fair conclusion to be drawn from 
this study of the 200 patients who were sub- 
jected to one or more transurethral resections 


before coming to us is that for many cases, par- 
ticularly those with considerably enlarged 


.prostates, complete enucleation of the hyper- 


trophied lobes through the perineum gives 
better results and is no more dangerous than 
transurethral resection. 

Prostatitis and painful urination are cer- 
tainly less common after perineal prostatec- 
tomy than after transurethral resection. 

Another great’ advantage of the perineal 
procedure is the opportunity which it affords 
to make a diagnosis and effect a cure of carci- 
noma of the prostate. 
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Undoubtedly many conditions, particularly 
bars, contractures and small hypertrophies, 
can be dealt with efficiently by transurethral 
resection. But in the larger hypertrophies, 
the patients with calculi in the prostate, and 
those with chronic prostatitis, my study of 
200 cases shows that perineal prostatectomy 
is distinctly superior. 

Prostatism is so complex in its symptoms 
and so varied in its pathology that it can be 
handled satisfactorily only by careful selection 
of the operative procedure best suited to 
obtain a radical cure. 

The exclusive use of transurethral resection 
for all types of prostatic obstruction, even 


the very large and the malignant, is inde- 
fensible. 
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METABOLIC STUDIES IN PATIENTS WITH CANCER OF 
THE GASTROINTESTINAL TRACT 


XI. Postoperative Hypoproteinemia and Relationship of Serum Protein 


Fall to Urinary Nitrogen Excretion 


I. M. ARIEL, M.D., J. C. ABELS, M.D., G. T. PACK, M.D., F.A.C.S., and C.P. RHOADS, M.D., 
New York, New York 


N aprevious investigation of this series (3) 
a high incidence of hypoproteinemia was 
found in patients with gastric cancer. In 
most instances this abnormality was due 
to an impaired albumin fabrication, appar- 
ently induced by the presence of the tumor. 
The existence of hypoproteinemia in these 
patients was considered to be of noteworthy 
importance because they usually undergo 
prolonged surgical procedures. The postopera- 
tive complications which result from the 
hypoproteinemic state are known to include 
tissue edema (8), gastrointestinal hypomo- 
tility (4), increased susceptibility to infection 
(6), and poor wound healing (10). 

During the last few years it has been the 
clinical experience of this hospital that the 
postoperative complications attributable to 
hypoproteinemia were encountered more fre- 
quently in patients with gastrointestinal can- 
cer than in individuals with other disorders. 
This observation suggested that patients with 
cancer of the gastrointestinal tract were more 
prone to develop after operation seriously low 
levels of serum protein, although the reason 
for that tendency was not apparent. Accord- 
ingly the present study was undertaken in 
order to ascertain whether or not (a) the 
serum protein levels of patients with gastro- 
intestinal cancer fell after operation more 
frequently and to lower levels than did those 
of other ‘groups of patients subjected to 
comparable surgical manipulation, and (b), if 
this were so, was an increased protein catabo- 
lism responsible. 
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CLINICAL MATERIAL 


Three groups of patients were studied. In 
all, the diagnosis was confirmed by micro- 
scopic examination of biopsy sections. 

Group I consisted of 47 patients with 
gastrointestinal cancer. Of these 3 had car- 
cinoma of the esophagus, 36 of the stomach, 1 
of the duodenum, 1 of the sigmoid, and 6 of 
the rectum. These patients were subjected to 
operative procedures which ranged in their 
gravity from simple laparotomy to complete 
resection. 

Group II consisted of 9 patients with 
benign, non-neoplastic disease of the gastro- 
intestinal tract. Four had gastric ulcer, 3 
suffered from gastritis, and 2 with duodenal 
ulcers. 

Group III consisted of 9 women with gyne- 
cologic disorders. Of these, 2 had cancer of 
the uterus, 5 had uterine fibroids, 1 had a 
dermoid cyst, and the last had a fibroid of the 
ovary. Seven were subjected to supracervical 
hysterectomy and 2 underwent oophorectomy. 


METHODS 


A. Clinical. All determinations of serum 
protein were made in duplicate on samples 
obtained from patients who were fasting and 
who were considered not to have hemocon- 
centration. 

All the patients with gastrointestinal dis- 
orders were hospitalized for from 5 to 10 days 
before they were subjected to operation. 
During this time they were maintained on 
constant diets and were given from 2,000 to 
3,500 milliliters of fluids daily. In the first 5 
days after operation these individuals ingested 
a total of from 1,000 to 5,000 calories and from 
35 to 150 grams of protein. 
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TABLE II.—EFFECT OF OPERATION UPON THE 
SERUM PROTEIN CONCENTRATION AND THE 
URINARY NITROGEN IN PATIENTS WITH 
NON-NEOPLASTIC DISEASE OF THE GASTRO- 
INTESTINAL TRACT 
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individuals, 23 were hypoproteinemic. During 
the first 5 postoperative days 41 developed 
hypoproteinemia. The serum protein concen- 
trations fell in 40 of the 47 patients studied. 
The average decrease in these instances was 
0.81 and the range of decrease from 0.1 to 2.0 


grams per cent. In the remaining 7 patients 
the serum protein concentrations after opera- 
tion either remained constant or increased 
from 0.2 to 0.5 gram per cent. 

During this 5 day postoperative period, the 
total urine was collected from 30 of the 47 
patients studied. The average daily urinary 
nitrogen excreted by each of these individuals 
ranged from 6.0 to 16.8 grams and the average 
of the group was 8.96 grams per day. These 
values of nitrogen excreted indicate that 
probably from 187.5 to 525. grams of protein 
(average 280.0 gms.) were catabolized by the 
patients with gastrointestinal cancer during 
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the first 5 days after operation. Since these 
individuals had received during this same 
period only from 35 to 150 grams of protein 
(average 85 gm.), they apparently sustained 
after operation a significant amount of tissue 
breakdown. No correlation could be obtained 
between the decreased concentrations of 
serum protein and the amounts of nitrogen 
excreted by the patients of this group. 

As control material for the observations 
just described, similar studies were made in 2 
other groups of patients. The first of these 
consisted of 9 patients with non-neoplastic 
disorders (Table II) who were submitted to 
surgical procedures similar to those to which 
were subjected the patients with gastrointes- 
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tinal cancer. The results obtained in the 
patients with non-neoplastic gastrointestinal 
disease form an interesting contrast to those of 
the patients with cancer. 

The preoperative concentration of serum 
protein in the patients with benign gastro- 
intestinal disease ranged from 5.9 to 7.1 grams, 
and averaged 6.54 grams per cent. Of these 9, 
3 were hypoproteinemic. 

When these individuals were subjected to 
surgery their serum protein levels fell in 6 
instances from o.1 to 0.3 gram, average 0.18 
gram per cent. In 1, no change in the serum 
protein concentration was noted, and in the 
remainder these concentrations increased by 
from o.1 to 0.4 gram per cent in that period. 
After operation, 4 of the 9 patients were hypo- 
proteinemic. However, although no significant 
decrease in the concentrations of serum pro- 
tein was observed in these individuals, never- 
theless, they excreted during the first 5 
postoperative days an average of from 5.3 to 
13.8 grams of urinary nitrogen per day (aver- 
age 8.90 grams per day). It is to be noted that 
these amounts of urinary nitrogen are about 
the same as those excreted by the patients 
with gastrointestinal cancer who did develop 
hypoproteinemia. As in the latter group, no 
correlation could be made between the post- 
operative levels of serum protein and the 
amounts of urinary nitrogen excreted. 

The second control group of patients inves- 
tigated were 9 women subjected to gynecologic 
surgery. It was believed that this study would 
provide data of the effects on protein catabo- 
lism of intra-abdominal operations other than 
those on the gastrointestinal tract. The 
preoperative concentrations of serum protein 
of these 9 patients ranged from 5.9 to 7.6 
grams, and averaged 6.61 grams per cent. Of 
these 4 had abnormally low levels. Within 5 
days after operation the concentration of 
serum protein fell in 5 by from o.1 to 1.1 
grams. The average decrease of these 5 pa- 
tients was 0.38 gram per cent. The concentra- 
tion of serum protein did not change in 1 
instance, and increased from 0.1 to 0.2 gram 
per cent in the remaining 3 patients. 

The average daily amounts of nitrogen 
excreted by the patients with gynecologic 
disorders during the first 5 postoperative days 
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TABLE IV.—EFFECT OF OPERATION UPON THE 
SERUM PROTEIN CONCENTRATION IN PA- 
TIENTS WITH DIFFERENT DISEASE PROC- 
ESSES AND THEIR EXCRETION OF URINARY 
NITROGEN 
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ranged from 3.24 to 10.35 grams, and averaged 
7.04 grams. As in the other 2 groups of 
patients studied, no correlation could be made 
between the amounts of urinary nitrogen 
excreted and the amounts by which the serum 
protein concentrations decreased. It is of 
considerable importance to note, however, 
that although the 2 control groups of patients 
lost after operation an average of 7.04 and 
8.90 grams of urinary nitrogen per day, and 
the patients with gastrointestinal cancer ex- 
creted 8.96 grams per day, the average 
maximum change in the concentration of 
serum protein in the patients with gastro- 
intestinal cancer in whom those levels de- 
creased was 0.81 gram per cent, whereas that 
of all of the 2 control groups decreased 0.18 
and 0.38 gram per cent (Table IV). 


ANALYSIS OF STUDY 


Not only are the concentrations of serum 
protein in patients with gastrointestinal cancer 
low before operation, but those levels now 
have been found to fall to still further abnor- 
mally low limits after operation. There is 
now reason to believe that the hypoproteine- 
mic state developed after operation chiefly is 
responsible for the high incidence among these 
patients of wound disruption (2), disturbed 
electrolyte equilibrium (1, 7), and of their 
adynamic ileus, gastrointestinal and periph- 
eral edema (2). Because of the develop- 
ment of these serious postoperative complica- 
tions the existence of hypoproteinemia in 
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patients with gastrointestinal cancer becomes 
of considerable importance. 

Although both the patients with gastro- 
intestinal cancer and those of the 2 groups 
used as controls all excreted after operation 
comparably equal amounts of urinary nitro- 
gen, only the first group of individuals sus- 
tained considerable reductions of their serum 
protein levels. The explanation for this obser- 
vation probably is that (a) the tissue protein 
stores of patients with cancer of the gastro- 
intestinal tract are depleted and, therefore, 
cannot restore the serum protein concentrations 
to their preoperative levels, and (b) the ability 
of these individuals to fabricate serum protein 
is impaired. 

It has been demonstrated that even before 
operation the patients with gastrointestinal 
cancer have hypoproteinemia. From evidence 
recently presented (11) a decreased concen- 
tration of serum protein in most instances has 
been found to be associated with depletion of 
tissue proteins. When hypoproteinemia exists, 
only 3 per cent of ingested nitrogen is fabri- 
cated into plasma proteins and the remainder 
is used to replenish the tissue protein supply. 
Accordingly, the hypoproteinemia observed 
before operation in the patients with gastro- 
intestinal cancer in part may be due to the 
fact that the protein stores of these individuals 
already are too small to maintain a constant 
serum protein level under the stress resulting 
from surgical manipulation and inevitable 
postoperative period of nitrogen fast. 

The impaired ability of patients with gastro- 
intestinal cancer to fabricate serum albumin 
(3) probably contributes to their significant 
degree of postoperative hypoproteinemia. A 
previous study of this series (2) strongly 
suggested that this impaired ability is due to 
an hepatic dysfunction which, like other 
hepatic functions (5), conceivably is further 
aggravated when the patients are subjected to 
surgery and manipulation of the liver. 


SUMMARY 


1. Patients with gastrointestinal cancer 
frequently develop after operation a negative 
nitrogen balance. The extent of this negative 
balance is no greater than that often devel- 
oped after operation by patients with non- 
neoplastic disease of the gastrointestinal tract 
or with gynecologic disorders who undergo 
intra-abdominal operations. 

2. Nevertheless, concentrations of protein 
in the serum of patients with gastrointestinal 
cancer fall after operation significantly more 
than do those of the patients with non- 
neoplastic gastrointestinal disorders or with 
gynecologic disease. 

3. It is possible that the tissue protein 
stores of the patients with gastrointestinal 
cancer are considerably less than are those of 
the 2 control groups of patients studied. 
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TREATMENT OF GASTRIC ULCER 


EDWARD S. JUDD, M.D., and JAMES T. PRIESTLEY, M.D., F.A.C.S., 
Rochester, Minnesota 


OR many years the treatment of gas- 
tric ulcer has been the subject of con- 
siderable discussion and controversy. 
Some physicians have been enthusi- 

astic regarding medical treatment whereas 
certain surgeons have been equally in favor of 
surgical treatment in the large majority of 
cases. It would seem that this subject should 
be pretty well settled after the extensive clin- 
ical experience which has been amassed in the 
management of this condition. However, con- 
fusion still persists regarding the ideal choice 
of therapy in many of these cases. 

The important questions which must be 
answered before definite opinions can be 
reached include: (1) What is the percentage of 
error in the diagnosis of benign gastric ulcer 
when actually a small ulcerating carcinoma is 
present? (2) What is the percentage of cure of 
gastric ulcer treated medically? (3) What is 
the risk of operation for gastric ulcer? (4) What 
is the rate of ultimate cure of this lesion by 
surgical measures? Accurate answers to these 
questions should enable one to determine 
whether the risk of operation and chance of 
cure by surgical means are preferable to the 
chance of diagnostic error and likelihood of 
unsatisfactory results by medical measures. 
It is realized that generalizations often are 
misleading and unreliable for the individual 
patient, as obviously the choice of treatment 
must remain largely a matter to be decided 
for each individual patient; nevertheless it is 
helpful to know what the odds favor, so to 
speak. For this reason we have attempted to 
find answers to the questions listed. 


ACCURACY OF CLINICAL DIAGNOSIS OF 
GASTRIC ULCER 


As everyone realizes, an entirely accurate 
differential diagnosis cannot always be made 
between benign and malignant gastric ulcer. 
To concede this point one need not have any 
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firm conviction regarding the pathogenic re- 
lationship between these two entirely distinct 
entities, and this subject will not be discussed 
at this time. It is sufficient to admit that cer- 
tain small ulcerating carcinomas of the stom- 
ach may present a clinical picture which can- 
not be distinguished from that which may be 
found in association with benign ulcer. The 
main differential points between benign and 
malignant gastric ulceration such as age of the 
patient, duration and type of symptoms, size 
and location of the lesion, achlorhydria or 
hyperchlorhydria, roentgenologic and gastro- 
scopic appearance, and response to medical 
treatment may in certain cases all be mislead- 
ing. Thus, examples can be cited from per- 
sonal experience wherein all factors, such as 
youthful age of the patient, long history of 
typically ulcer-like character, small lesion sit- 
uated on the lesser curvature associated with 
high values for gastric acids, a roentgenologic 
and gastroscopic diagnosis of benign ulcer and 
a favorable immediate response to medical 
management, favored the diagnosis of benign 
ulcer, but notwithstanding the patient subse- 
quently was found to have an actual carci- 
noma. Likewise the reverse may be true, 
whereby the results of clinical investigation 
all suggest the malignant nature of the lesion 
and a benign ulcer is demonstrated histo- 
logically. It is true that such occurrences are 
not common but in a small percentage of 
cases the majority of factors may favor one 
diagnosis and yet the diagnosis based on these 
findings may be erroneous. The tragedy of 
permitting a small, readily resectable, malig- 
nant lesion of the stomach to progress to the 
stage of inoperability or to the time when 
prognosis is much less favorable even though 
resection can be accomplished, because of 
postponement of operation by the initial 
medical treatment need not be emphasized. 

A few reported observations on the diffi- 
culty of distinguishing between benign gastric 
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ulcer and actual gastric carcinoma might be 
pertinent. For example, approximately 7 per 
cent of patients who undergo resection for 
malignant growths of the stomach are less 
than 40 years of age (4). Eighty per cent of 
patients who have gastric resection for malig- 
nant tumors and who previously received 
medical treatment for presumed benign ulcer 
experienced temporary relief from this form of 
therapy. Approximately 1 of 5 patients who 
has gastric resection performed for cancer has 
normal or elevated values for gastric acids. 
Although 9 out of 1o benign gastric ulcers 
which are removed surgically are smaller than 
a quarter, it has been noted that approxi- 
mately one-fifth of the carcinomatous lesions 
removed from the stomach have an area of 
ulceration 4 centimeters or less in diameter (2). 
Over a period of many years the diagnosis of 
gastric ulcer has been made by the roentgen- 
ologist in approximately 10 per cent of cases in 
which resection has been performed for actual 
carcinoma (4). 

Thus it is emphasized again that there is no 
single clinical criterion which can make an 
accurate differential diagnosis between benign 
and malignant gastric ulcer. The only method 
of certain differentiation is prolonged observa- 
tion under medical treatment. Such observa- 
tion we believe should be carried on (inter- 
mittently following the first several months) 
for a period of at least several years. If the 
lesion disappears promptly and remains ab- 
sent roentgenologically and gastroscopically 
for this period of time, one would feel fairly 
confident that it is benign in nature. Of course, 
should it prove to be malignant during this 
interval, the optimal time for surgical treat- 
ment, namely, when the lesion was in an early 
stage of development, would have been lost. 

What then, in answer to the first question 
proposed, is the actual error of diagnosis in 
benign ulcer? This may be approached in two 
ways, first the percentage of error found in 
cases in which patients are treated surgically 
and, second, the percentage of error found in 
cases in which patients are treated medically. 
A recent review revealed that carcinoma was 
found on exploration in 19, or 8 per cent, of 
237 cases in which a diagnosis of benign gas- 
tric ulcer was made and operation was per- 


formed at the Mayo Clinic during 1939 and 
1940. As a corollary, in a series of 559 cases 
in which operation was performed for gastric 
carcinoma during this same period, the diag- 
nosis in the 19 cases mentioned here was gas- 
tric ulcer. In order to determine the results 
of the medical treatment of gastric ulcer, of 
which more will be said later, 146 patients 
whose condition was diagnosed as benign gas- 
tric ulcer between the years 1930 and 1937 and 
who were treated medically were traced to the 
present time. Of this group it is known that 
14 patients, or 9.6 per cent, subsequently 
were shown to have gastric carcinoma. This 
observation is supported by the findings of 
others, including Allen and Welch, who re- 
ported 277 cases in which the diagnosis of 
benign gastric ulcer was made. Thirty-nine, 
or 14 per cent, of these patients later were 
known to have carcinoma. Some were treated 
medically and others surgically. Of the 175 
patients in this group who were treated medi- 
cally, 13, or somewhat more than 7 per cent, 
subsequently were found to have carcinoma. 
Considering the chance of diagnostic error 
based on clinical criteria from these various 
points of view it is evident that approximately 
once in 10 or 12 times the clinical diagnosis of 
benign gastric ulcer will be in error, and in 
truth carcinoma will be present. 


RESULTS OF MEDICAL TREATMENT OF 
GASTRIC ULCER 


A recent study has been made concerning 
the second question, namely, what are the 
results of medical treatment of benign gastric 
ulcer? Cases in which the diagnosis of gastric 
ulcer was made in the Mayo Clinic during the 
years 1930 to 1937, as previously mentioned, 
have been reviewed. More recent cases were 
not included in the study in order to have a 
follow-up period of at least 5 years. There 
were 146 cases in this group which filled the 
necessary requirements for the study; namely, 
a complete examination was performed, the 
diagnosis of gastric ulcer was made, medical 
treatment was instituted, and knowledge of 
the present condition of the patient was ob- 
tained. There were numerous other cases, 
similar to these, which were not included be- 
cause of some slight suspicion of cancer, the 
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fact that operation had been advised but not 
performed, and because information regarding 
the condition of the patient could not be ob- 
tained at this time. Of these 146 patients 68 
were admitted to thé clinic on one occasion 
only. In some instances this original admis- 
sion constituted a prolonged period of observa- 
tion, and in other cases it did not. Although, 
following their departure, fairly close contact 
was maintained with these patients through 
the physician at home and by other means, it 
might be said that this does not constitute 
adequate and proper treatment of the patient 
who has gastric ulcer. Therefore, this group 
of 68 patients was separated from the remain- 
ing group of 78 which was followed closely on 
repeated visits by roentgenologic or gastro- 
scopic examination for an average of 2.9 years. 
In addition recent information regarding both 
groups of patients has been obtained by letter 
in most cases at an interval which varied from 
5 to 12 years following the original admission. 
It was noted that the results were virtually the 
same in both groups of patients and for that 
reason the results obtained in the entire group 
will be considered. At first it might appear 
surprising that results were not definitely 
more favorable in the group which was kept 
under prolonged observation. On reflection, 
however, it is apparent that no amount of 
treatment could be accepted to influence the 
incidence of carcinoma in either group and 
most patients can follow the proper thera- 
peutic medical regimen just as well following 
adequate instruction on an initial visit as 
after repeated visits, provided of course that 
adequate instruction is given the first time. 
Of the 146 cases in which the diagnosis of 
benign gastric ulcer was made, medical treat- 
ment instituted, and the patient’s progress 
during a period of 5 to 12 years ascertained, 
cure occurred in only 46.5 per cent (Table I). 
An additional 15.8 per cent of the patients had 
no symptoms if the medical regimen was fol- 
lowed constantly; 4.8 per cent were found to 
have gastric ulcer by roentgenologic diagnosis; 
II per cent were operated on because of failure 
of medical management and found to have 
gastric ulcer and 9.6 per cent (14 patients) 
presented definite evidence of gastric carci- 
noma. Of this group of 14 patients one-half 


TABLE I.—RESULTS OF MEDICAL TREATMENT 
OF GASTRIC ULCER 


Type of Result Cases Per cent 
a iiait tra wen ssaamaetoea ees 68 46.5 
Symptoms absent if medical regimen is 

ESE Ree eee 23 15.8 
Gastric ulcer present roentgenologi- 

ee ree rie eee 7 4.8 
Operation for gastric ulcer........... 16 11.0 
Definite evidence of carcinoma de- 

I so erssa os eciecrnre dcp ore eaneiaiese 14 9.6 
Death from hemorrhage............. I 0.7 
Deaths from unrelated causes........ 17 11.6 

EG go die chains 146 100 


(7 patients) died of metastatic carcinoma and 
the remainder were explored surgically; how- 
ever, in only 3 cases could the gastric cancer 
be removed. Eleven and six-tenths per cent 
of the entire group of 146 patients died of 
apparently unrelated causes and 0.7 per cent 
(1 patient) died of gastric hemorrhage. 
Analysis of these results indicates that the 
medical treatment of presumed benign gas- 
tric ulcer leaves considerable to be desired. 
With cure accomplished in somewhat less than 
50 per cent of cases and with approximately 
10 per cent of patients subsequently mani- 
festing frank carcinoma of the stomach, one 
could hardly call the results eminently satis- 
factory. In addition, 11 per cent of the pa- 
tients required operation subsequently for 
benign gastric ulcer because of failure of medi- 
cal management. One need operate on only a 
few penetrating gastric ulcers which have 
eroded completely through the wall of the 
stomach and have a crater, the base of which 
is formed perhaps by the pancreas, to appre- 
ciate the difficulties inherent in effecting com- 
plete healing of the lesion by medical meas- 
ures. In addition, the marked degree of gas- 
tritis and inflammatory activity of a benign 
gastric ulcer so often seen at the operating 
table following intensive medical treatment 
for several weeks in the hospital prior to oper- 
ation serve to emphasize the ineffectiveness of 
medical management in many of these cases. 


RISK OF SURGICAL TREATMENT OF GASTRIC 
ULCER 


In contrast with results obtained by the 
medical treatment of gastric ulcer, what may 
be expected from the surgical treatment of 
these patients? The first question to consider 
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in this regard is the risk of operation. This, of 
course, will vary with the condition of the 
patient, experience of the surgeon, type of 
operation performed, and preoperative and 
postoperative care. It is obvious that no def- 
inite figure can ever be established in this con- 
nection which will be universally applicable 
for all patients and all surgeons. About all 
that can be determined in this regard is for an 
individual surgeon or group of surgeons to 
record personal experience in cases of this 
type. During the past 5 years at the Mayo 
Clinic the risk of gastric resection performed 
for gastric ulcer in 400 cases has been 2.5 per 
cent. During this same time the risk of local 
excision and gastroenterostomy for gastric 
ulcer has been 3.3 per cent. These mortality 
figures include all patients who died in the 
hospital following operation. 


ULTIMATE RESULTS OF SURGICAL TREATMENT 


What then may one anticipate regarding 
ultimate cure of those patients who have gas- 
tric resection performed for benign gastric 
ulcer and survive the operation? In our ex- 
perience resection of the stomach for gastric 
ulcer is followed by some of the most satis- 
factory results that are obtained in the surgi- 


cal treatment of any gastric or duodenal le- 
sions. Walters and Clagett (3) in 1940 re- 
ported on 272 cases of gastric ulcer treated 
surgically. Follow-up studies over a period of 
1 to 5 years were obtained in 162 cases. There 
was no known incidence of the development of 
gastrojejunal ulcer, and only one patient in 
the entire group classified his result as entirely 
unsatisfactory. Of 29 patients followed on 
whom local excision combined with gastro- 
enterostomy was performed, 27 had an en- 
tirely satisfactory result and 2 had mild dis- 
tress at times. Of 85 patients on whom a 
Pélya type of resection was carried out, 80 
had an entirely satisfactory result and 5 were 
in good health but had occasional slight dis- 
tress. Information in some of these cases was 
obtained by questionnaire which may be con- 
sidered unreliable; however, it is seldom that 
a patient will write that he is well unless he 
actually feels well. The length of follow-up 
period may be a little short for an accurate 
analysis of the true ultimate results, and yet 


it coincides quite closely with our experience. 
Other procedures, such as local excision alone, 
sleeve resection or gastroenterostomy alone, 
are followed by somewhat less satisfactory 
results. 


CHOICE OF OPERATION FOR GASTRIC ULCER 


In former years local excision of a gastric 
ulcer combined with gastroenterostomy was 
considered to be the treatment of choice in 
many cases. At the present time we seldom 
employ this form of treatment for several rea- 
sons. In the first place if local excision of the 
ulcer is performed, in a certain number of 
cases, the pathologist may subsequently re 
port that the lesion actually is malignant, in 
which case an entirely inadequate removal of 
the involved tissue has been performed and 
further operation is advisable in most cases. 
In addition, it has been found during recent 
years that gastric resection can be performed 
for gastric ulcer with virtually the same mor- 
tality rate associated with local excision and 
gastroenterostomy. Formerly it was thought 
that certain gastric ulcers were inaccessible for 
resection, but we know now that virtually 
every gastric ulcer can be removed by resec 
tion with utilization of various modifications 
of the Pélya type of operation, notably the 
Hofmeister type. By way of digression it 
might be mentioned that the presumed inac 
cessability of certain gastric ulcers formerly 
was used as an argument in favor of medical 
management of certain high-lying lesions. 
This argument is no longer valid. Gastro 
enterostomy alone does not constitute ade. 
quate treatment for the patient with gastric 
ulcer as in 8 of the 146 cases of gastric ulcer 
previously mentioned, this operation had been 
performed previously (in 6 cases for duodenal 
ulcer and in 2 cases for gastric ulcer). 

The surgical treatment of choice in most 
cases of gastric ulcer, we think, is gastric re- 
section. For the lesion situated in the distal 
third of the stomach, a Billroth I type of oper- 
ation can be employed with satisfaction in 
some cases. In general the posterior Pélya 
operation is the one which we employ most 
frequently. When dealing with an ulcer sit- 
uated high on the lesser curvature of the 
stomach, the Hofmeister modification of the 
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posterior Pélya operation often is most satis- 
factory. Occasionally if the lesion is espe- 
cially high, an anterior type of anastomosis 
without enteroanastomosis is employed. This 
type of operation, however, is used only in- 
frequently. Modifications of this procedure 
may be employed for an ulcer situated in the 
cardia on the anterior or posterior walls of the 
stomach. 
OBSERVATION 

On the basis of our experience we are in- 
clined to favor the surgical treatment of gas- 
tric ulcer in an increasing number of cases. 
Thus, the preoperative diagnostic error in 
cases of gastric ulcer of approximately 1o per 
cent and the late results of medical treatment 
with somewhat less than half of the patients 
being completely relieved does not make a 
very good record for medical treatment. In 
contrast the low operative risk of gastric ulcer 
(2.5 per cent for resection) and the satisfac- 
tory end-results in the large majority of cases 
certainly favor surgical treatment in these 
cases. This is especially true when dealing 
with the perforating lesions which we believe 
are always surgical if the patient’s general 
condition permits. We do not mean to imply 
that all cases of simple, superficial gastric 
ulceration, perhaps associated with an exacer- 
bation of gastritis should be treated surgically. 
Lesions of this type generally respond readily 
to medical management and do not carry the 
threat of unrecognized malignancy. It is real- 
ized that conclusions based on a statistical 
study of this type may be misleading. On the 
other hand, observations of the various cases 
reported form the basis on which one may log- 
ically establish clinical judgments. It is our 
opinion that the choice of treatment for the 
patient with gastric ulcer really does not lie 
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between medical and surgical but rather be- 
tween immediate surgical treatment and a 
trial of medical management under close ob- 
servation followed by surgical treatment if 
prompt and permanent healing of the ulcer 
does not occur. By adhering to this type of 
medical management the unfortunate devel- 
opment of a large and inoperable carcinoma 
prior to its recognition may be obviated in 
most cases. In reaching the decision regarding 
the choice of medical or surgical treatment in 
a given case, it is well to keep in mind the 
relative risk of each form of treatment as well 
as the chance of cure which either medical or 
surgical treatment may afford. 


SUMMARY 


1. The error in the preoperative diagnosis 
of gastric ulcer in differentiation from gastric 
cancer is approximately 10 per cent. 

2. Only approximately half of the patients 
who are treated medically for gastric ulcer 
have a result which they consider entirely 
satisfactory. 

3. Approximately 10 per cent of patients 
treated medically for gastric ulcer subse- 
quently prove to have carcinoma. 

4. The risk of gastric resection for gastric 
ulcer in our experience is 2.5 per cent. 

5. The results of the surgical treatment of 
gastric ulcer are entirely satisfactory in the 
majority of cases. 
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RUPTURE OF THE UTERUS 


An Analysis of 30 Maternal Deaths 


CHARLES A. GORDON, M.D., F.A.C.S., and ALEXANDER H. ROSENTHAL, M.D., F.A.C.S., 
Brooklyn, New York 


UPTURE of the uterus is commonly 
stated to be a grave complication of 
pregnancy and labor, yet it is gener- 
ally thought to occur infrequently, 

and its importance as a considerable increment 
of our puerperal mortality is not generally 
appreciated. The frequency of its occurrence 
is actually unknown, figures on its incidence 
varying widely from 1 in 95 (13) deliveries to 
1 in 6000. A growing appreciation of the great 
importance of the rdle of hemorrhage in ma- 
ternal deaths, and reports of several large 
series of rupture of the uterus (1, 3-6, 13) dur- 
ing the last 5 years show increasing interest. 

In any area the frequency of traumatic 
rupture, at least, will depend upon the quality 
of obstetric care. In hospital practice its 
incidence will vary with chance factors. Old 
figures are largely voided by the increasing 
frequency of cesarean section. Lynch has 
reported 33 cases during a 20 year period at 
the Boston City Hospital, and Sheldon found 
the same number of cases at the Boston Lying- 
In Hospital from 1916 to 1938, an incidence of 
1 in every 1,105 deliveries. Reese and Linn, 
reporting 34 cases from the records of the 
University and Baltimore City Hospitals, 
found an incidence of 1 in 1,516 cases. Dugger, 
for the Committee on Maternal Welfare of the 
Philadelphia County Medical Society, ana- 
lyzed 105 cases, all the cases known to have 
occurred in Philadelphia during the 10 year 
period 1931 to 1941, an incidence of i in every 
3,029 births. There were 65 deaths in this 
series, a mortality of 62 per cent, which 
contributed 6.6 per cent to the puerperal 
mortality rate, if ectopic pregnancy and 
abortion were excluded. Bingham reporting 
on maternal mortality for 1940 in the State of 
New Jersey says “that rupture of the uterus 
was a frequent cause of death, one-half of 
these cases resulting from version.” Titus 
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found 7 cases diagnosed as rupture of the 
uterus in 276 cases of puerperal death in 
Massachusetts in 1938, yet he felt sure that in 
other cases in which death was attributed to 
shock, rupture of the uterus was the actual 
cause. In Rhode Island (12), in 1940, there 
were but 25 puerperal deaths, yet in 3 cases, 
or 12 per cent, of that state’s enviably low 
mortality rate, death was due to rupture of 
the uterus. 

Siegel (7), analyzing the puerperal mortality 
of the City of Buffalo for 1935-1940, reported 
18 deaths due to uterine rupture, accounting 
for 6 per cent of the total number of 313 
puerperal deaths, or 8 per cent of deaths when 
ectopic pregnancy and abortion are excluded. 
Nearly one-half of these deaths occurred 
during version and extraction. It appears, 
however, that there were 32 deaths in Buffalo 
due to version; in 21 of these death occurred 
on the first day, yet only 7 were known to 
have a ruptured uterus. The opinion of the 
Maternal Mortality Committee in Buffalo (8) 
was that the number of deaths attributed to 
this cause would have been very much higher 
if more cases had come to autopsy. 

When the Children’s Bureau (10) in 1927- 
1928 studied 7,380 maternal deaths in 15 
states, but 91 cases were found in which rup- 
ture of the uterus was diagnosed by the 
attending physician or at autopsy. However, 
the obstetric advisory committee believed 
that the history clearly pointed to rupture 
in 68 cases, and made such a diagnosis prob- 
able in 109 other cases, a total of 268 cases. 
These deaths accounted for 3.3 per cent of the 
total rate, or 5.4 per cent if ectopic gestation 
and abortion were excluded. The proportion 
of maternal deaths that were associated with 
ectopic gestation, as either primary or second- 
ary, was 4 per cent, varying from 1 to 7 per 
cent in the several states. 
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In 1940, in the entire United States (11), 
ectopic gestation accounted for 4.4 per cent of 
the total number of puerperal deaths, or 5.5 
per cent exclusive of abortion. It is probable 
that rupture of the uterus is an even more 
important cause of maternal death, for 23 per 
cent (2,058) of all the puerperal deaths (8,876) 
were caused by hemorrhage, trauma, and 
shock, yet placenta previa and separation of 
the normally implanted placenta accounted 
for only hardly more than one-fifth of them 
(448). 

In Brooklyn, City of New York, the Com- 
mittee on Maternal Welfare of the Medical 
Society of the County of Kings, after study of 
660 puerperal deaths recorded during the 
period January, 1937, to September, 1942, 
found that at least 30 women died from rup- 
ture of the uterus, or 5.4 per cent of the total, 
if deaths due to ectopic gestation and abortion 
were excluded. During this same period, 
ectopic gestation accounted for 5.7 per cent of 
the deaths, excluding abortions. 

It seems clear, then, that in many commun- 
ities rupture of the uterus exceeds, or at least 
equals, ectopic pregnancy as a cause for 
maternal mortality. The comparison may be 
carried further, for, like ectopic pregnancy, 
rupture of the uterus must be thought of in a 
given case if the diagnosis is to be made more 
frequently. In our own experience failure to 
consider rupture of the uterus as a cause for 
such single or combined symptoms as loss of 
the fetal heart, cessation of contractions, and 
shock during labor; or shock after operative 
vaginal delivery when external hemorrhage 
has been insufficient to account for it, has 
often resulted in failure of diagnosis and death. 

In 11 of these cases of death from rupture of 
the uterus the diagnosis was. not made by the 
physician until autopsy findings were reported. 
“he committee believes that the actual 
number of deaths was larger than the number 
reported, for there were other cases in which 
the diagnosis was probable and have not been 
included in these figures. 

It is not possible to state the true incidence 
of rupture of the uterus in Brooklyn since the 
files of the committee contain information 
only on those in whom operation or autopsy 
showed death from this cause. Fairly good 


abstracts of 30 such case records are available. 
In every case the diagnosis was proved by 
operation or autopsy or exploration of the 
uterus. Not all the data we should like to 
have can be found in these records, and the 
description of symptoms and signs associated 
with rupture was often meager, yet informa- 
tion as to the time of diagnosis and the nature 
of treatment was definite in every case. 


CLINICAL DATA 


Age, color, and parity. In 15, or half the 
patients, rupture took place between the ages 
of 35 and 45 years. There were 5 patients in 
the age group 20 to 30 years, 10 patients in the 
30 to 35 years group, 11 patients were between 
the age limits of 35 to 40 years, and 4 patients 
between the ages of 40 to 45 years. In 2 cases 
color was not recorded; 23 were white and 5 
colored. There were only 3 primiparae and 
they were in the age group 20 to 35 years. 

Duration of labor. In only 2 cases did 
rupture occur before the onset of labor. In one 
of these, a primipara, rupture of a myomec- 
tomy scar occurred in the seventh month of 
pregnancy. At operation, 1 hour later, a 
living fetus was extracted by enlarging the 
tear in the uterus, which was then sutured. 
She vomited repeatedly during the one-half 
hour required for induction of ether anesthe- 
sia, and died of bronchopneumonia. The 
other patient was a young colored multipara 
in the sixth month of pregnancy who died of 
peritonitis following operation at which a rent 
was found in the lower segment of the uterus 
anteriorly. The cause of rupture was un- 
known, though it was possibly due to instru- 
mental perforation. 

The duration of labor in the other 28 cases 
is shown in Table I. 





TABLE I.—HOURS IN LABOR 
No. of hours Spontaneous Traumatic Total 
Sree area 4 I 5 
ee are ree 7 2 9 
BU Oe 5:05 5 es os ops eee I 3 4 
MN lata rea oo cat s5 ices ss Oe 3 3 
ek eee "s 5 
MINS 7. s oaccacnse ces 2 2 
12 16 28 


*All patients in the table were multiparae except 2 in this group. 


Etiology. Spontaneous rupture occurred in 
13 cases. All but 2 took place during labor. In 
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TABLE II.—SPONTANEOUS RUPTURE 


‘ | Site of rupture 
pd Hrs. in Stage of 
Parity labor labor 





Causal factors 
Lower | Upper 


TABLE III.—TRAUMATIC RUPTURE OF THE 


Hours : — 
bo bala Previous procedure | Complication 





Fibroids, obesity, 
pendulous 
abdomen 


— Placenta previa 





7 Transverse 





Obesity, pendu- 
lous abdomen 





Hydrocephalus 





Previa, many 
induced abor- 
tions 








Previous section 








635 3] < Cauterization of 
cervix 





7 37 Cervical scar 




















8 33 Cervical scar 





3 cases no cause could be assigned, and in the 
other 8 cases, the causes were varied (Table 
II). 

Cases 6, 7, and 8 in Table II are of special 
interest. In all there were probably extensive 
cervical scarring. In Case 6 there had been 
done a previous cauterization of the cervix. 
In Case 7 the previous history included a 
difficult forceps delivery with cervical lacera- 
tion and at operation the tear in the lower 
uterine segment was directly continuous with 
a complete lateral tear in the cervix. Case 8 
was similar in that the previous history 
included a version and extraction through an 
incompletely dilated cervix and we can assume 
the occurrence of laceration and subsequent 
scarring. These 3 cases clearly show the rdéle 
of cervical scarring in the etiology of spontan- 
eous rupture. It may also explain certain 
cases of spontaneous rupture in apparently 
normal uteri in the “grande multipara” 
during labor. Previous theories have referred 
principally to myometrial pathology rather 
than to extension of cervical laceration into 
the lower uterine segment. 

Traumatic. In this group were 17 patients, 
rupture in 1 case occurring during pregnancy. 
Pituitrin was the cause in 1 case. It may have 
been administered in other cases, but, if so, it 
was not reported. In the remaining 15 cases 
version accounted for 7, in 3 of which forceps 
had failed. Four were due to forceps, 2 
followed mutilating operations, 1 the Pinard 


30 Incisionsin cervix | Transverse 








37* d 34 2 


Failed forceps 





Failed forceps 


Disproportion 





32 51 2 
26* 52 2 Failed forceps Disproportion 























28 58 2 Manual rotation Disproportion 


*Version followed by extraction. 





maneuver, and 1 was due to strong and pro- 
longed fundal pressure. 

Internal version was the principal cause of 
traumatic rupture. Table III shows that in 
5 of the cases version was performed after 30 
to 58 hours of labor, a definite contraindica- 
tion to this procedure because of marked 
thinning out of the lower uterine segment. 
Other hazardous procedures, such as prompt 
extraction following version for placenta 
previa, were also reported. 

Signs and symptoms. In the 2 cases of 
spontaneous rupture which occurred before 
labor began, severe abdominal pain followed, 
without bleeding or shock. In the other 11 
cases of spontaneous rupture, shock was 
notable, occurring in 9 cases. Vaginal bleeding 
was profuse in 2 cases, slight in 7 cases, not 
mentioned in 1 case, and in 1 case there was 
none at all. Abdominal pain was severe in but 
5 cases. In 6 cases labor ceased. In only 3 
cases were fetal parts recorded as easily felt 
beneath the abdominal wall. 

The clinical picture of traumatic rupture 
was one of shock, with or without increased 
vaginal bleeding. In 11 cases shock was 
profound and hemorrhage was profuse in 6 
cases. 

Site of rupture. In 26 cases rupture was 
complete, and in 4 incomplete. Except in 2 
cases in which rupture followed myomectomy 
and previous cesarean section, the lower 
segment was involved in every case. In 4 
cases involving both upper and lower seg- 
ments, 1 was due to previous suspension of the 
uterus for retroversion and cauterization of 
the cervix; 1 was caused by pituitrin; 1 was of 
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unknown origin occurring in a multipara, aged 
38 years, after 8 hours of labor; and one began 
at an old cervical scar and extended superiorly. 

In 6 cases of rupture in the lower segment, 
its exact location was not stated. Lateral 
longitudinal rupture right or left, was the com- 
mon lesion, with 15 cases in this group. Hema- 
toma of the broad ligament was frequently 
observed. Transverse rupture of the anterior 
lower segment was next in frequency, a total 
of 6 cases, with 2 cases of spontaneous rupture 
during labor occurring in this group. Posterior 
rupture of the lower segment was noted in 3 
cases; in 2 of these cases forceps had failed 
of delivery, and in the other, 2 semilunar 
transverse tears resulted from the Scanzoni 
maneuver. 

Diagnosis. The diagnosis was made before 
death in 19 cases, yet in 7 cases more than 2 
hours had elapsed, and in 1 case not until 7 
days after rupture had occurred was the 
diagnosis made. In 11 cases the diagnosis was 
made only at autopsy. Thus in only 12, or 40 
per cent of the cases, was the diagnosis made 
within a time interval in which there is 
reasonable opportunity for successful treat- 
ment. 

In the spontaneous rupture group, the 
diagnosis was not made in only 3 cases. In 1 
case, because of precordial pain and dyspnea, 
shock was thought to be due to coronary 
thrombosis; in another, rupture of a cesarean 
section scar was mistaken for ablatio placen- 
tae; and the third case occurred in a quattuor- 
decipara, 40 years of age. 

In rupture due to trauma, however, the 
diagnosis was correct in but 9 of the 17 cases. 
Hemorrhage and shock were commonly attri- 
buted to the operative procedure, not to 
rupture of the uterus. The lapse of time before 
diagnosis was made is shown in Table IV. 

Treatment and causes of death. In 13 cases 
operation was not performed, principally 
because of failure of diagnosis, for in 11 cases, 
it will be recalled, the diagnosis was first made 
at autopsy. Eleven of these women died of 
hemorrhage and shock within a few hours, 
while 2 died of peritonitis. 

Supravaginal hysterectomy was performed 
in 16 cases, and in 1 case the laceration was 
sutured. In 9 cases hemorrhage and shock 


TABLE IV.— TIME INTERVAL IN DIAGNOSIS 

















Type of Rupture — 4 a Not until autopsy 
Spontaneous 7 3 3 
Traumatic 5 4 8 

Total | 12 7 11 











caused death shortly after operation; in 4 
cases death was due to peritonitis, and in 3 
cases to bronchopneumonia. 

In the entire number of 30 cases death was 
due to hemorrhage and shock in 20 cases, 
peritonitis in 6 cases, bronchopneumonia in 3 
cases, and anuria in 1 case. 

Of the 30 babies 3 survived, a fetal mortal- 
ity of 90 per cent. Two women died who were 
undelivered. 

Adequate transfusions of blood were ad- 
ministered in but 3 cases; 11 women received 
moderate amounts of blood, 5 received totally 
inadequate amounts, and 11 were given no 
blood at all. Undue confidence was had in 
crystalloid solutions, and many varieties of 
cardiac stimulants were administered. Blood 
plasma or serum were not used in any case, yet 
it is admitted that the large majority of these 
deaths took place before the value of these 
blood substitutes had been well recognized. 


SUMMARY 


The importance of rupture of the uterus as 
a factor contributing at least 6 per cent to the 
maternal death rate is shown. It probably is a 
more common cause of death than ectopic 
gestation. There is very little doubt that 
rates are higher than commonly reported, for 
failure of diagnosis is common. 

In an analysis of 30 puerperal deaths 
occurring in Brooklyn during a 6 year period, 
the réle of age and multiparity is shown and 
the causes of rupture and the data associated 
with delivery are indicated. Rupture was 
spontaneous in 13 cases. In the group of 17 
traumatic cases, 7 were due to version in the 
face of well accepted contraindications. 

With the exception of 2 cases in which 
rupture occurred at the site of a previous 
cesarean section or myomectomy scar, it 
was the lower segment which was involved 
in every case. 








The diagnosis was late in the majority of 
cases, being made within 2 hours in only 12 or 
40 per cent of the cases. In 11 cases the 
diagnosis was first made at autopsy. 

In the traumatic group hemorrhage and 
shock were commonly attributed to the opera- 
tive procedure, and not to rupture of the 
uterus. In 3 cases in which the uterus was 
explored, the rent in the uterine wall was not 
discovered. 

Inadequate blood transfusions, or none at 
all, were administered to the majority of 
patients. Other intravenous therapy and 
various cardio-respiratory stimulants were 
relied upon for treatment of shock. 


. Wairacre, F. E., and Fane, L. Y. 
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HEPARIN TOLERANCE 
A Test of the Clotting Mechanism 


GEZA de TAKATS, M.D., M.S., F.A.C.S., Chicago, Illinois 


URING the use of heparin in surgical 
patients one encounters a great 
variability of response in different 
individuals or even in the same 

individual under different circumstances. Thus 
some patients seem to react promptly and 
intensely, whereas, others require a great deal 
of heparin to obtain a sufficient prolongation 
of the clotting time. It would take several 
days to readjust the dosage to the patient’s 
requirements and much important time would 
be lost whether the continuous or the inter- 
mittent type of intravenous administration 
were used. Also hematomas or severe hemor- 
rhages were encountered after operation in 
patients who had received the customary, 
moderate doses of heparin. 

Later, it became obvious that even the 
same patient would show a variable response 
under different circumstances. A simple test 
for heparin sensitivity was devised; simple 
enough so that it could be run in any hospital 
or home, whenever the administration of 
heparin seemed advisable. For the experi- 
mental and clinical studies on heparin, one 
can refer to the work of Best, Murray and his 
coworkers (11) and those of Crafoord and 
Jorpes. Monographs and reviews have re- 
cently summarized the previous literature 
(4, 7,9). 

In this communication I wish to report my 
preliminary observations made with 328 tests 
on 114 patients. The test provides an inter- 
esting insight into factors influencing the 
clotting mechanism and thus opens an avenue 
for further investigation. 


THE METHOD 


Ten milligrams (1 c.c.) of purified heparin 
are injected intravenously. A hypodermic 

From the Department of Clinical Research and the Martha 
Borland Surgical Laboratory, St. Luke’s .Hospital, Chicago. 
Work aided by a grant of Hoffmann-La Roche, Inc., Nutley, N. J. 
I am indebted for technical assistance to Mr. Vincent McCue. 

Paper presented in abstract at the Central Society of Clinical 
Research, November 8, 1942. 


syringe and needle are used for the purpose. 
Coagulation time is determined before and 10, 
20, 30, and 40 minutes after the injection. The 
capillary tube is used for the determination of 
coagulation time. The finger tip is punctured 
with a standard automatic lance. The first 
drop of blood is gently wiped off and the 
second drop is taken up by the capillary tube. 
The tubes are drawn out to a length of 15 to 
20 centimeters (5 to 8 inches); their diameter 
is 1 millimeter. They should be chemically 
clean and dry. During the test the tube is 
held in the palm of the hand, thus providing 
thermostatic control. The tube is broken 
every 30 seconds (or more often if desired), 
and the appearance of the first thread of fibrin 
is taken as an end-point, measured from the 
time the second drop of blood appeared. 
This method can be taught to and used by 
student nurses, and occasionally by patients 
who administer oral anticoagulants to them- 
selves. The percentage of errors occurring 
from the mixture of the blood with tissue juice 
is small. The method is not such an accurate 
estimate of the pure coagulation time as the 
Lee and White procedure, which is preferred 
by most research workers. However, the 
determination of venous blood in vitro, as 
practiced by Lee and White, fails to measure 
two important factors in spontaneous hemo- 
stasis, namely, the admixture of thrombo- 
plastin at the time of injury and the capillary 
contractility. The former is included in the 
capillary method, the latter is measured, if 
desired, by the equally simple bleeding time. 
A normal response was plotted from an 
average of 50 curves (Fig. 1). Arbitrarily, if 
the coagulation time did not rise above 41% 
minutes at 1o minutes after the injection, the 
patient was labeled as having a subnormal or 
delayed response. In some cases the curve 
remained absolutely flat, the coagulation time 
having been entirely uninfluenced by the small 
amount of heparin. On the other hand, hyper- 
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Fig. 1. The response of the first 85 patients after the 
intravenous administration of 1o milligrams of heparin. 
Arbitrarily they were labeled as hyporeactors, if the 
coagulation time did not rise above 4% minutes after the 
injection of heparin. The term hyperreactor was used for 
patients whose coagulation time rose to or above 7% 
minutes after the injection of heparin. 


reactors were also encountered, showing phe- 
nomena of sensitization, such as flushing of 
the face, difficulty in breathing, sweating and 
faintness. In this group 8 such cases were 
encountered, but I have seen several such 
reactions before this study was undertaken. 
The heparin curves in the same individual are 
remarkably constant. They were determined 
for 17 consecutive days without notable 
change (Table I). 


THE HYPOREACTOR GROUP 


Of the 87 patients studied, 36 were placed 
in the group of hyporeactors, some of them 
only temporarily. The comparatively high 
incidence of patients with poor response to 
heparin is explained by our interest in just 
such a group. They were subdivided into 
patients in the postoperative state, patients 
with cardiovascular accidents and patients 
suffering from Buerger’s disease. 

A. The postoperative state. If one uses the 
diagram of Schmidt-Fuld-Moravitz for the 
explanation of the clotting mechanism, one 
would expect an increased need for heparin in 
the early days following operation, when 
thrombokinase is liberated from the tissues 
and when platelets disintegrate (Fig. 2). Else- 
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Oval L., 19 years old. Comminuted fracture of right 
lower leg and thigh suffered 3 weeks previous to tests. 


where (5) I have summarized the changes in 
the blood reported after operations. There is 
an initial fall and secondary rise in platelets, 
an increase in fibrinogen, a shift or reversal of 
the albumin-globulin ratio in favor of the 
globulins and an increase in blood viscosity. 
All of these factors favor the agglutination of 
platelets, which normally possess a marked 
negative potential and tend to repel each 
other. 

The coagulation of the blood is favored by 
the postoperative leucocytosis and the disinte- 
gration of platelets, both of which liberate 
thrombokinase. Dehydration and loss of plas- 
ma occurring in burns, shock, and intestinal 
obstruction also shorten coagulation time. 

Thus, the agglutination of platelets seems 
largely responsible for the initial thrombus, 
whereas, the increased coagulability of the 
blood hastens the superimposed, spreading red 
thrombi in the stagnating or retarded blood 
stream surrounding the agglutination-throm- 
bus. In the postoperative state, then, a 
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Fibrinogen Calcium Prothrombin 





Fibrin 
clot 

Fig. 2. The theory of clotting (Howell). The three fundamental 
factors, fibrinogen, calcium and prothrombin are underlined. In the 
case of injury to tissues or after disintegration of platelets, throm- 
bokinase (cephalin) is released and counteracts heparin so that pro- 
thrombin is free to join with calcium to form thrombin, which in turn 
unites with fibrinogen to form fibrin. 
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Fig. 3. Serial heparin curves of 2 patients, both of whom show 
marked heparin resistance after operation. In the case of H. W. (rup- 
tured appendix, diffuse peritonitis), the curves, at left, are completely 
flat on the 2d and 3d days, whereas in the case of M. H. (congenital 
hypoplastic kidney, hypertension; nephrectomy), at right, the curve 
is absolutely flat on the day of operation and very flat on the 2d day. 
After the 4th day, both patients exhibited a normal response. Fig 
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ures on curves indicate day after operation. 


combination of increased agglutination of 
platelets and an accelerated coagulability are 
at work. 

Recently Shapiro, Sherwin, and Gordimer 
confirmed the initial fall and subsequent rise 
of platelets following operations and also the 
initial decrease and secondary increase in 
prothrombin levels. In 14 out of 23 surgical 
cases, the prothrombin level was found to 
increase usually concomitantly with the throm- 
bocytosis occurring on the 6th to roth day 
following operation. 

The heparin curves determined daily after 
operations show a marked flattening, some- 


times a complete resistance to heparin. This 
phase usually ends on the 4th day; corre- 
sponding to the increase in platelets, there is an 
increase in prothrombin activity (14). Two 
such serial determinations are shown in 
Figure 3. In the case of H. W. the response to 
heparin was diminished on the rst day after 
operation, completely absent on the 2d and 
3d days, improved on the 5th, normal on the 
6th and 7th days. In the case of M. H. the 
response to heparin was absent on the day of 
operation, very slight on the 2d day and 
normal after the 4th day. If the patients are 
hyperreactors to start with, the decreased 
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Fig. 4. Both of these patients were hyperreactors before operation. As a re- 
sult, their postoperative resistance is not as marked as that shown in the pre- 
vious graph. Nevertheless, on the rst and 3d days, respectively, the response 
to heparin is diminished. At left, H. F., hypertension, sympathectomy. At right, 


M. S., uterine fibroids, abdominal hysterectomy. 


response to heparin is not as marked and only 
very temporary (Fig. 4). It is still evident, 
however, on the 1st postoperative day of H. F. 
and the 3d and sth days of M.S. Conversely, 
in the case of H. Z., who consistently showed 
a diminished reaction to heparin, the post- 
operative period was characterized by a 
complete lack of reactivity on the 2d and 6th 
days; the only fair response on the 8th and 
oth days. The last curve obtained on the 12th 
postoperative day, with a peak of 4% minutes 
at 10 minutes, places this patient in the hypo- 
reactor group (Fig. 5). Minor surgical opera- 
tions, however, do not influence the heparin 
curve (Fig. 7). 

B. Cardiovascular accidents. Patients with 
coronary thrombosis, cerebral thrombosis, 
arterial embolism, and venous thrombosis, 
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Fig. s. This patient belongs to the group of hypo- 
reactors and his curves are flattened throughout the post- 
operative period. Such patients with extensive arterial 
and venous thrombosis are frequently affected by spread- 
ing thrombosis or embolism following operation. H. Z., 
massive gangrene of foot, amputation. 


exclusive of Buerger’s disease, have been 
grouped under this heading. Eighteen pa- 
tients are available for study, all showing flat 
curves. Only patients whose vascular occlu- 
sion occurred within a few days of the deter- 
mination of their heparin sensitivity are 
included. As a control, we have a group of 9 
patients with identical vascular involvement, 
but in whom the thrombotic episode had 
occurred weeks or months previous to the 
study of their response to heparin. These 
curves fall within normal limits. A few of the 
illustrative curves are charted in Figure 6. 
Patient 1, R. S., has been under our obser- 
vation for several years with rheumatic heart 
disease, auricular fibrillation, and multiple 
emboli to extremities and brain. This curve 
was obtained during one of her numerous 
admissions, 4 days after a popliteal embolus. 
Patient 2, E. B., has had coronary and periph- 
eral arterial thromboses on an arterioscler- 
otic basis. Patient 3, M. R., had a low grade 
thrombophlebitis in large saphenous varicos- 
ities. Patient 4, M. M., has had rheumatic 
heart disease, auricular fibrillation, and five 
peripheral emboli with three embolectomies. 
This curve was obtained within 24 hours of 
the fourth femoral embolus. Patient 5, P. S., 
had a cerebral thrombosis 48 hours prior to 
the curve shown. Cases 3, 4, and 5 showed no 
response to heparin, whereas, cases 1 and 2 
showed some elevation of the coagulaticn 


ee ee a a 7 





EN 
Da- 
lat 
lu- 








pE TAKATS: HEPARIN TOLERANCE 35 


@ 


o 





Coagulation time in min 
a 


2 


° 10 20 40 


30 


30 40 O 10 50 


Time in minutes 


20 


Fig. 6. a, On the left are shown the curves of 5 patients who have suffered an 
acute vascular occlusion within a few days prior to these determinations. As a con- 
trol, b, on the right are the curves of patients, in whom the vascular accident had 
occurred several weeks or months previously. 











time, but the response was below the normal 
average. As a control Figure 6, b shows the 
curves of five patients equally affiicted with 
vascular thromboses but not in a stage of an 
acute occlusive episode. Patient 1 is F. M. 
with chronic coronary sclerosis. Patient 2 is 
S. B., who has had coronary arterial disease 
for years with angina on effort, but no recent 
vascular occlusion. Patient 3, E. K. A., had 
neurocirculatory asthenia. Patient 4 is A. P., 
who suffered a coronary occlusion 3% years 
previously but has had no other episode. 
Patient 5, M. N., had a chronic thrombo- 
phlebitic induration due to an old iliofemoral 
thrombosis. Her curve was somewhat atypical 
as it rose slowly, reached the peak of 7 
minutes as late as 30 minutes, and did not 
return to normal for 50 minutes. It is not a 
subnormal but a delayed response. 

The question naturally arises whether the 
diminished response to heparin is the expres- 
sion of a change in the clotting factors 
preceding or following thrombosis. An oppor- 
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Fig. 7. Heparin curves, average, in 3 cases before (—) 
and after (———) ligation of saphenous vein followed 
by retrograde thrombosis. Note that there is little, if any, 
change in the response to heparin. 


tunity presented itself during the treatment 
of varicose veins to inquire into this problem. 
It is our custom to ligate the saphenous vein 
at its junction with the femoral and then inject 
rather large amounts of hypertonic solutions 
to produce a thrombosis of at least the seg- 
ment of the saphenous vein ending at the 
knee. Thus a rather massive thrombus is 
produced. It is interesting to note that the 
presence of such large masses of thrombi does 
not alter the heparin curves after their 
production. Figure 7 shows an average of 
three curves before and 24 hours after vein 
ligation and massive injection. This graph 
illustrates the fact that minor operations with 
slight tissue injury do not alter the postopera- 
tive heparin curve and also that the presence 
of a massive thrombus itself does not seem to 
influence it. It must be emphasized, how- 
ever, that such an artificial thrombus differs 
from a spontaneous one in that an irritative 
endophlebitis has been the primary cause of 
thrombosis and that this thrombus is not in 
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Fig. 8. Note that following ligation of the femoral vein 
the delayed response to heparin becomes normal. The 
thrombosis has been eliminated from contact with circu- 
lating blood., —,{ Before ligation; ———, after ligation. 
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Fig. 9. a, Heparin curves in Buerger’s disease. Case 1 was in a quiescent stage, Cases 2, 3, and 
4 were examined in acute phase of the disease. On the right side of the graph, b, one can observe 
that larger doses of heparin (2.5 c.c.) also meet increased resistance in Buerger’s disease. Should 
such a patient be heparinized, larger or more frequent doses are necessary to effect a satis- 


factory prolongation of coagulation time. 


contact with the general circulation as the 
vein above the clot is tied and cut. Thus any 
kinase generated in ehe thrombus cannot be 
absorbed -from here as even the perivenous 
lymphatics are blocked by the transsection of 
the vein. This possibility is suggested by the 
curves of R. B., a patient suffering from a deep 
venous thrombosis of about 10 days’ duration. 
His heparin response was slightly delayed. At 
10 minutes there had been no rise of the 
clotting time, although at 20 minutes a good 
response had been elicited. However, 24 
hours after the femoral vein had been tied and 
the thrombus thus eliminated from contact 
with the circulating blood, the response was 
far quicker and lasted longer (Fig. 8). 

C. Buerger’s disease. Six patients are 
available for study (Fig. 9). In a, are shown 
4cases. Case 1, L. F., a 50 year old male, had 
acute and recurrent attacks of Buerger’s 
disease for many years. At the time of exam- 
ination the process was entirely quiescent with 
a normal sedimentation rate. There were 
multiple segmental occlusions. Case 2, P. B., 
was examined during a recurrent attack. Case 
3, B. W., had a marked peripheral type of 
Buerger’s disease, with acute swelling, pain 
and rubor of toes. Case 4, M. M., developed a 
segmental phlebitis in one arm with previously 
closed pedal arteries. With the exception of 


the first patient, all others represent an active 
stage and show a diminished response to 
heparin. In b, 2 other patients are shown who 
happened to receive 2.5 cubic centimeters of 
heparin. To this dose, both of them show a 
diminished response. As a control, an average 
of 5 normals is shown when this dose is given. 
Case 2, N. F., is a moderate progressive type 
of Buerger’s disease, necessitating a sympa- 
thectomy. Case 3, J. D., is a severe juvenile 
Buerger’s disease with involvement of all four 
extremities, the coronary and retinal vessels. 

It is notable that without exception patients 
suffering from Buerger’s disease, unless they 
are in a stage of complete remission, are 
hyporeactors. It is possible that with increas- 
ing experience, the heparin response may 
prove to be a good measure of the activity of 
the disease. 


THE HYPERREACTOR GROUP 


When the coagulation curve reached or 
exceeded the level of 744 minutes after the 
injection of 1 cubic centimeter of heparin, the 
patient was labeled as a hyperreactor. The 
dividing line between normal and _ hyper- 
reactors is of course entirely arbitrary. We 
have seen in this group of 87 patients 8 
individuals whose reaction to heparin was 
exaggerated. Together with the increased 


—_ 


NTA SANG EP ALOE OE EE v 


ry ted 


TS oe 


resp 
the 

dys] 
and 
sens 
sym 
long 
the 

ana 


pati 
tens 
dwé 
dys 
phil 
hep 
hist 
had 
oth 
a W 
reat 
syn 
tha 


siol 


pro 
cor 








tive 


vho 


3 of | 


W a 
age 
en. 
ype 
pa- 
rile 
ur 
els. 
nts 
ley 
are 
aS- 
ay 


as 


1 gPRSP III = 


pe TAKATS: HEPARIN TOLERANCE 37 


response to such a small dose of heparin 7 of 
the 8 patients showed flushing of the face, 
dyspnea, choking, constriction of the chest, 
and a feeling of faintness, characteristic of 
sensitization phenomena. That these clinical 
symptoms should be accompanied by a pro- 
longation of coagulation time is significant in 
the light of a similar clotting phenomenon in 
anaphylactic reactions. 

Figure 10 shows the curve of some of these 
patients. Patients 1 to 4 were severe hyper- 
tensives. Patient 5 was a diabetic, a pituitary 
dwarf. Patient 6 had undiagnosed attacks of 
dyspnea and fainting and a 5 per cent eosino- 
philia. She showed a marked allergy to 
heparin. Patient 7 had varicose veins with no 
history of any allergy. Six of the 8 patients 
had never received any heparin before. The 
other 2 had had injections of heparin less than 
a week prior to the dose which produced the 
reaction. The first dose did not produce any 
symptom nor was the curve obtained higher 
than normal. 


CLINICAL APPLICATION OF HEPARIN CURVE 


The graphs presented allow certain conclu- 
sions, whereas, many other angles of this 
problem are now being studied. One obvious 
conclusion is the great variability of the 
individual in its response to heparin. Of the 
87 patients, only 47 acted normally, 36 were 
hyporeactors and 8 showed an exaggerated 
response. The large number of abnormal 
responses is naturally related to the type of 
material studied. 

Of considerable surgical interest is the 
finding of the heparin resistance during the 
first 3 or 4 days following major operations. 
Many operations, especially those in which 
minimal tissue damage is produced, do not 
show a flattening of these curves. This 
hyporeactivity to heparin occurs simultan- 
eously with a slight but definite lowering of 
the platelet count and probably other physico- 
chemical changes, all of which relate to trauma 
to the tissues. It is our impression that 
postoperative thrombosis starts at this early 
period and not between the 6th and roth days 
when the prothrombin level increases concom- 
itantly with a thrombocytosis (14). It is 
likely that this is the period when the initial 
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Fig. 10. The curves of 6 patients, showing increased 
sensitivity to heparin. This hyperreactor group showed 
phenomena of sensitization and constituted approxi- 
mately 1o per cent of the total material studied. 


thrombus becomes clinically manifest as it 
spreads to longer segments of the vein. Ob- 
viously then, patients are most in need of 
heparin during the first 3 days after operation. 
If they can be mobilized after this period the 
administration of heparin may be discon- 
tinued. While we have heparinized patients 
for 10 to 12 days after operation, during the 
last year we have limited its administration to 
the first 3 days. This method, of course, is 
only applicable to the prevention of throm- 
bosis and not to its treatment, which should 
be carried out until the thrombus is reason- 
ably firm, namely, 10 to 12 days. Even so, 
cases are on record in which emboli appeared 
20 to 30 days after a clinically manifest 
thrombosis. For a prolonged treatment with 
anticoagulants, heparin is not as suitable as 
the orally administered dicoumarin. 

In this paper, we are not discussing the 
action of dicoumarin, the extract of spoiled 
sweet clover, except as it relates to the admin- 
istration of heparin. The literature on dicou- 
marin has been summarized recently in a 
number of papers (1, 2, 10, 16). While 
dicoumarin is easy to administer by daily oral 
doses, the dosage is difficult to control. In 
fact, at present it is unsafe to administer it at 
all, without a daily determination of the 
prothrombin level, which limits its use to 
large hospitals. In our experience, purpura, 
hemorrhages, toxic rashes may occur. There 
is a marked variability of individual response. 
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Fig. 11. The effect of increasing doses of heparin on the 
duration of prolonged coagulation time. In this small 
group, the effect of 1 cubic centimeter (10 mgm.) wore 
off in 40 minutes, of 2.5 cubic centimeters (25 mgm.) in 
2 hours, and of 5 cubic centimeters (50 mgm.) in 3 hours. 


One patient, who received a single 200 milli- 
gram dose of dicoumarin, showed a prolonga- 
tion of prothrombin time from 18 to 60 
seconds with the Smith bedside test. Another 
patient, who was maintained on daily doses 
of 100 milligrams with a satisfactory level of 
prothrombin, suddenly became resistant to 
this dose following an amputation and in fact 
developed an embolus while receiving the 
drug. We mention this only to indicate the 
difficulty of administration. At present we use 
heparin in intermittent doses for 3 days 
following an operation, which we suspect 
might lead to thrombosis. The selection of 
this endangered group is made by (1) a flat 
preoperative heparin curve, (2) history of 
previous thromboses, and (3) certain opera- 
tions or injuries in older age groups which are 
followed by a high incidence of thromboses 
such as abdominal hysterectomies, ventral 
herniotomies, fractured pelves or hips. Cer- 
tainly no one could run heparin curves before 
every operation. 

In the treatment of an existing thrombosis, 
venous or arterial, we again heparinize the 
patient for 3 days, but simultaneously admin- 
ister dicoumarin by mouth. One can give 300 
milligrams the first and 100 milligrams the 
second day or, as State and Bullowa proposed, 
give a single dose of 400 milligrams, the effect 


of which lasts approximately 6 days. In spite 
of negative liver function tests during the 
administration of this drug (1, 2, 10, 16) the 


presence of liver damage cannot be excluded. 


Great caution is recommended in using this 
drug for more than a short time, such as for 
weeks and months in small doses. A prothrom- 
bin level of around 40 seconds (50 per cent of 
normal) should be maintained. 


The occurrence of sensitization phenomena 7 
following the use of heparin makes it impera- 7 
tive to use a small dose, such as we have © 
suggested, before therapeutic or prophylactic 7 
heparinization of the patient is started. The | 


purest preparations of heparin contain about 
2 per cent nitrogen (Jorpes). Six of our 8 
patients with allergic reaction had never had 
heparin before. If heparin is normally se- 
creted into the blood stream, could a sensi- 
tization occur to the endogenous product? 
This question needs further study. 

Nothing has been said so far about the 
method of administering heparin. We start 
now with the determination of a heparin curve 


with 1 cubic centimeter of the drug. If the | 


patient shows a normal reaction to heparin, 
5 cubic centimeters (50 mgms.) are injected 
intravenously every 3 or 4 hours during day 
and night. A coagulation time should be 
determined 1 hour after the injection and at 
least once more just before the next dose is 
given. The effect of 10 milligrams of heparin 
wears off in 40 minutes, of 25 milligrams. in 2 
hours, of 50 milligrams in 3 hours (Fig. 11). It 
is important not to inject the following dose 
of heparin until the coagulation time has 
returned to its normal level as otherwise a 
stepladder type of elevation will result with 
coagulation times that are far too excessive. 
The reports on hemorrhages following the use 
of heparin are quite numerous (6, 8, 13). We 
have observed 2 severe hemorrhages requiring 
multiple blood transfusions before these pre- 
cautions were observed. More than 50 milli- 
grams of heparin need not be injected at one 
time. The 100 milligram doses given by some 
of the Scandinavian authors may produce 
excessive and sudden elevations of the coagu- 
lation time. 

Two other methods of giving heparin have 
been tried. The first was the continuous 
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intravenous drip, which is still the most 
popular. The method is cumbersome for the 
patient, requires a special nurse to watch the 
rate of inflow and in spite of this precaution 
still results in marked fluctuations of coagula- 
tion time. We have kept patients for as long 
as 12 to 14 days under continuous intrave- 
nous administration, but the number of chills, 
reactions, and the painful immobilization of 
the arm have made us abandon this procedure. 

One can also maintain an increased level of 
coagulation time by giving an initial dose of 
25 milligrams and follow this 45 to 60 minutes 
later with hourly doses of 10 milligrams given 
intravenously. This type of administration 
would require hourly intravenous injections 
and would not be practical in hospitalized 
patients. During conditions of war, especially 
during transport, such a method has been 
suggested by Murray and Janes on the basis of 
animal experiments. One can maintain a 
coagulation time between 6 and 14 minutes 
with this procedure. 


SUMMARY 


1. A simple test of the clotting mechanism 
is suggested. A small amount of heparin is 
injected intravenously and coagulation times 
are determined at 10 minute intervals for 
40 minutes. 

2. A group of heparin resistant patients 
have been found. They are patients in the 
early postoperative period, patients following 
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cardiovascular accidents, and patients suffer- 
ing from Buerger’s disease. 

3. Conversely a group of hyperreactors 
have been discovered, who showed sensitiza- 
tion phenomena. They may have had or 
never had received heparin previously. 

4. Some suggestions are made for the 
clinical use of heparin. A combination of 
heparin and dicoumarin is advocated. 
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Y-SHAPED OSTEOTOMY FOR CORRECTION OF OPEN BITE | 





IN ADULTS 


KURT H. THOMA, D M.D., Boston, Massachusetts 


PEN bite, or apertognathia, is a con- 
dition in which there is a space be- 
tween the upper and lower jaw; that 
is, between the maxillary and man- 

dibular anterior teeth when the posterior teeth 
are in contact. Those having this deformity, 
which first of all tends to impair their appear- 
ance, are unable to incise; that is, to bite off 
food such as a piece of apple. They may have 
difficulty with mastication in general, and 
often have speech defects. Some are mouth 
breathers, not being able to keep their lips 
occluded, and are liable, therefore, to suffer 
from chronic pharyngitis, tonsillitis, and ade- 
noids. The deformity may be due either to 
malformation or to improper reduction and 
immobilization of a fracture of the maxilla 
or mandible. 


MALFORMATION 


In many cases open bite is believed to be 
due to thumb and finger sucking and abnor- 
mal tongue habits. There is considerable clini- 
cal evidence, however, that open bite in many 
cases is due to inhibited development of the 
premaxillary area, which is derived from the 
frontonasal process in the embryo (Fig. 1). 
This underdevelopment may be due to dis- 
eases affecting the normal development of the 
skeleton and causes arrested vertical growth 
of the alveolar process and teeth in this region. 
It is often associated with hypoplastic defects 
in the enamel and has been observed in rickets 
(Fig. 2). In another case of rickets open bite 
was found to be due to a downward bending 
of the lower jaw caused by the pull of the de- 
pressor muscles. 

In determining the etiological factors in 
these cases, it should be remembered that 
tongue habits may have developed because of 
the malformation rather than caused by it, 
although it must be admitted that they prob- 
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ably act as a contributory cause in most cases. 
In these malformations the open bite always 
causes an angulation in the occlusal curve 
in either the upper or lower jaw, or both. A 
distinct downward bend in the anterior part 
of the mandible is known as ectopia of the jaw. 

Another type of open bite is said to be 
caused by arrested vertical development of the 
ramus. This malformation is characterized 
by the fact that only the last molars on each 
side are in occlusion and the rest of the bite 
is open, the space between the teeth increas- 
ing gradually without there being any angula- 
tion. A case of this type of malformation is 
shown in Figure 3. 

According to an analysis of 115 children 
with open bite made by Swinehart, 73 in- 
volved the incisors only, 25 the incisors and 
canines, 11 the incisors, canines, and one or 
both premolars, and in 1 case the malforma- 
tion included the first molar. The remaining 
5 cases did not include the anterior region. 


MALUNITED FRACTURES 


Open bite may be the result of faulty re- 
duction or poor immobilization with ineffec- 
tive control of muscle pull. It occurs in three 
types of fractures, as follows: 

1. In complete horizontal fracture of the 
maxilla, when the pull of the pterygoid mus- 
cles causes a backward and downward dis- 
placement of the posterior part of the upper 
jaw, opening the incisor bite (Fig. 4). This 
deformity can best be remedied by refractur- 
ing the maxilla by horizontal submucosal 
division of the five vertical walls, the outer 
surface on both sides, and the nasoantral walls 
of the upper jaw, and the nasal septum. 

2. In fractures of the horizontal ramus, if 
the downward pull of the anterior part of the 
mandible by the depressor muscles of the 
jaw is not effectively prevented by proper 
fixation on the anterior part of the dental 
arch (Fig. 7). 
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Fig. 6. 
Fig. 1. Underdevelopment of the premaxilla causing 
open bite. 

Fig. 2. Child, 11 years old with a history of rickets, 
presents underdevelopment of the premaxilla and hypo- 
plastic defects in the incisor teeth. 

Fig. 3. Open bite due to arrested vertical develop- 
ment of the ramus; only the third molars occlude in this 
case. 


3. In bilateral fracture of the neck of the 
condyle. These cases are very frequent. In 
most of them the elevator muscles of the jaw 
cause overriding (Fig. 5). As a result, the 
ramus is shortened, and with the posterior 
molars acting as a fulcrum the upper and 
lower incisors are drawn apart (Fig. 6). In 
immobilizing such a fracture it is extremely 
important to prevent gradual opening of the 
bite through the action of the elevator mus- 
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Fig. 7. 


Fig. 4. Open bite resulting from improper reduction of 
horizontal fracture of mandible. 

Fig. 5. Bilateral fracture posterior to the second molar 
with malunion causing open bite. 

Figs. 6 and 7. Patient sustained a triple fracture of the 
mandible at the symphysis and neck of the condyle on 
each side. The x-ray examination disclosed overriding 
(Fig. 6) which caused open bite (Fig. 7). 


cles, the effect of which is increased if trismus 
sets in. The bite tends to open up when the 
intermaxillary ligation in the anterior region 
is not strong enough to overcome the tension 
of the muscle pull. 

It is clear that in malunited fractures there 
are again two types of open bite. In one there 
is a gradual opening of the entire occlusal 
plane, due either to displacement of the maxilla 
or to shortening of the ramus. In the other 
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Figs. 8 and 9. 





Correction of open bite according to Hullihen. 
section two-thirds through mandible. 


V-shaped 





Fig. 10, left. Correction of open bite. Simple osteotomy according to 
Blair and vertical displacement of anterior fragment. 
Fig. 11. Three methods for correction of open bite in the ramus. 1, hori- 


zontal osteotomy first described by Babcock; 2, 


oblique osteotomy in 


ramus after Limberg; 3, oblique osteotomy at neck of the condyle accord- 


ing to Kostecka. 


there is an angulation of the horizontal part 
of the mandible, either within or directly be- 
hind the dental arch. The two types, no mat- 
ter whether they are caused by maldevelop- 
ment or by fracture, should be differentiated, 
since they require different kinds of treatment. 


ORTHODONTIC TREATMENT 


In children up to 12 or 14 years of age, mal- 
formations can be corrected by orthodontic 
procedures which tend to activate the under- 
developed section of the jaw, and by eliminat- 
ing tongue habits which may interfere with 
the treatment. The older the patient, the less 
favorable is the outlook for obtaining a satis- 
factory result. 


SURGICAL TREATMENT 


In adults, excellent results can be obtained 
by surgical procedures. Operation, however, 
is indicated only in severe cases in order to 
correct definite disabilities, which include 


psychoses, the basis of which is the unattrac- 
tive appearance caused by the deformity. 
The first operation devised to improve a 
malformation of the jaw by surgical means 
was reported by Hullihen in 1849. The pa- 
tient, a girl 20 years old, had a deformity due 
to traction caused by a scar from a burn on 
the neck, received 15 years previously. The 
mandible was bent down and the bite was 
open. The operation, performed without 
anesthesia and at a time when hemostatic 
forceps and antiseptics were unknown, con- 
sisted of the resection of a V-shaped section 
from each side of the mandible, including on 
one side a premolar tooth. This section ex- 
tended only two-thirds of the way through the 
bone, at which point the saw was turned hori- 
zontally forward. Removal of the sections of 
bone permitted the loosened anterior portion of 
jaw to be pushed back and up (Figs. 8, 9). 
Although this operation was successful, al- 
most 50 years elapsed before a similar one was 
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Fig. 12, left. Simple bilateral osteotomy causes V-shaped space to open 
when the anterior fragment is placed in position. 
Fig. 13. Correction of open bite by a V-shaped excision of bone. 


ae 





Figs. 14 and 15. Correction of open bite by Y-shaped excision in the 


horizontal ramus. 


performed by Blair (1897). This and another 
operation were reviewed by Angle (1, 2) in 
1898. One operation was performed at the 
Baptist Hospital in St. Louis, with excellent 
results; the other was performed at a hospital 
in New Orleans, and nearly cost the patient 
his life, with total loss of the mandible through 
necrosis. Failure was due to the fact that 
practically no support was given the segments 
of bone, Barton bandage and wiring of bone 
being depended upon for stabilization. (A 
crude wire ligature was placed on each side, 
but one dropped out 3 days after the opera- 
tion.) Angle emphasized the importance of 
proper stabilization of the fragments after 
operation, and of removing a complete V- 
shaped or wedge-shaped section of bone. 
Since that time only occasional reports on 
the surgical treatment of malformed jaws 
have appeared in the literature. Most of these 
articles deal with the lengthening or shorten- 
ing of the jaws to correct either macrognathia 
or micrognathia—that is, protrusion or retru- 
sion of the mandible—although open bite is 


occasionally included because it is likely to 
be combined with mandibular protrusion. In 
1901 von Eiselsberg performed an operation 
similar to that of Hullihen on an ectopic 
mandible, the cause of which was a dermoid 
cyst. Lane, in 1905, and Pickerill, in 1912, who 
mentions the former, both performed wedge- 
shaped excisions in the premolar region ex- 
tending through the whole thickness of the 
mandible. Mayrhofer, in 1916, also recom- 
mended the resection of a wedge-shaped sec- 
tion to transpose the anterior part of the jaw, 
but believed that the first molars should be 
extracted previously. Korth, in 1921, favored 
an operation in the horizontal ramus because 
it is the part of the bone involved in the 
anomaly. Blair, in his book, Surgery and Dis- 
eases of the Jaws (1927), recommended for 
certain cases a simple bilateral section of the 
horizontal ramus. This allows one to move the 
detached part of the jaw up into occlusion. 
The operation, however, is applicable only to 
cases in which the jaw does not need to be 
tilted, or set back. Many cases of open bite, 
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Fig. 16. Fig. 17. Fig. 18. 
Fig. 16. Mouth of patient aged 18 years showing open 
bite deformity. 


however, are associated with some mandibular 
protrusion, even if not marked, and if the 
anterior segment in such cases is not tilted 
back, the lower incisors will protrude over the 
upper ones when brought into position. The 
illustration of Blair, of which Figure to is a 
copy, is a good example of the fact that simple 
osteotomy does not correct open bite satis- 
factorily. Blair himself stated that if the jaw 
needs to be tilted, as it does in most cases, it 
is necessary to remove a V-shaped section. 
If the jaw were tilted back after a simple 
osteotomy without a V-shaped resection a re- 
versed V would open at the lower border of 
the mandible, as shown in the case described 
by Bruhn, in 1927, and illustrated in Figure 
12. The resulting inadequate apposition of 
the fragments would prevent healing in many 
cases. The resection of a V-shaped piece of 
bone, as shown in Figure 13, has therefore 
been recommended by all who describe opera- 
tions in the horizontal ramus. Blair recom- 
mends in addition an S-shaped cut, which, he 
states, has the advantage of not shortening the 
jaw. Kazanjian, in 1932, attempted a semi- 
circular incision on one side with a special 
trephine; on the other side a surgical bur was 
used. The cutting with the trephine, he 
stated, was disappointing, but the bur worked 
very satisfactorily. 

An entirely different approach has been sug- 
gested by Babcock, 1909. He described the 
case of a boy of 18 on whom he performed a 
bilateral transverse section of the ramus (Fig. 
11, line 1). He chose this operation to avoid 
reduction of the size of the dental arch and 
injury of the inferior alveolar nerve and ves- 


Figs. 17 and 18. Lateral views of the patient with open 
bite which extends to the first molar region. 


sels. He states, however, that the operation in 
the ramus is indicated only in cases in which 
careful study shows that a fair occlusion can 
be attained without changing the angulation 
of the dental arch. 

Limberg, 1926, a Russian surgeon, also ad- 
vised that an operation be performed in the 
ramus, but again only for cases in which open 
bite is caused by deficiency in that part. His 
operation to elongate the ramus consists of 
an oblique osteotomy performed from an in- 
cision below the angle of the jaw. The bone 
is cut beginning at the mandibular notch, 
with a backward and downward sloping to 
the posterior margin of the ramus (Fig. 11, 
line 2). Limberg pointed out that obstacles 
to success with this method are the stylo- 
mandibular ligament and the elevator mus- 
cles attached to the posterior part of the jaw, 
which may prevent the bringing down of the 
mandible. The muscles may gradually cause 
retraction after the operation, for which reason 
he recommended overcorrection. Kostetka, 
1934, like Babcock, favored an operation be- 
yond the dental arch. He recommended a sec- 
tion at the neck of the condyle (Fig. 11, line 
3). This operation as well as Babcock’s can be 
performed with a Gigli saw and has the ad- 
vantage of an easy technique. None of the 
operations performed in the ramus, however, 
allowsachange in the angulation of the mandi- 
ble. They are indicated therefore, only for 
cases in which the deformity is due to under- 
development or shortening of the ramus, and 
not for the commoner type of open bite in 
which angulation in the dental arch has to be 
overcome. 
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Figs. 19, left, and 20. Roentgen examination of the jaws showing contact of the molars, 
caries in the left first molar underneath a filling, and a thick, heavy cortex of the jaw. 


Planning of treatment. The treatment should 
be carefully planned after a thorough study 
has been made of the deformity. Open bite 
due to underdevelopment or shortening of the 
ramus should be carefully distinguished from 
that due to angulation within the dental 
arch. The first type of deformity calls for cor- 
rection in the ramus, the second for an oste- 
otomy just anterior to the last tooth in occlu- 
sion. As the simple osteotomy is inadequate 
in most cases, excision of a section of bone is 
indicated to allow tilting up of the anterior 
part of the jaw. The V-shaped excision, which 
is generally performed from an intraoral ap- 
proach, has two decided disadvantages. First, 
it involves the mandibular nerve and artery, 
which are generally severed; second, it causes 
considerable retrusion and slanting of the 
lower incisor teeth, owing to the amount of 
tilting necessary to correct excessive open bite 
when associated with only moderate or no 
mandibular protrusion. The latter disad- 
vantage may be overcome by a modification 
of the conventional procedure consisting of a 
combination of the V-shaped excision and 
straight osteotomy, a method that may be 
designated as the Y-shaped excision. 


Y-SHAPED EXCISION IN HORIZONTAL RAMUS 


The Y-shaped excision has the advantage 
of facilitating the preservation of the mandib- 
ular nerve and artery and of causing only a 
small amount of retrusion of the jaw. While 
the numbness from cutting the mandibular 
nerve which generally follows complete sec- 
‘\ioning of the jaw from an intraoral or extra- 


oral approach is not usually permanent, it 
causes embarrassment to the patient because 
of the dribbling of saliva and dropping of food 
associated with it. Avoidance of this compli- 
cation is therefore highly desirable. 

This operation is especially indicated in 
cases of open bite with little or no mandibular 
protrusion, but it can be adapted to cases in 
which protrusion is marked. In such cases a 
rhomboid section is removed in two parts, in 
a similar manner as New and Erich, 1941, 
excised a parallel section for correction of 
prognathism. The first part of the rhomboid 
piece, wider on the top than on the bottom, 
is removed by an intraoral approach above 
the mandibular canal; the second and nar- 
rower part below the mandibular canal is 
excised by an extraoral approach. The opera- 
tion serves to shorten the jaw and at the same 
time to tilt it up without injury to the nerve 
and vessels. 

Technique. The Y-shaped excision consists 
of an intraoral and an extraoral operation, 
performed on both sides of the jaw. After the 
former is finished the latter follows with a 
complete new sterile set-up. This procedure 
may take a little longer than the V-shaped 
excision, which can be done intraorally, but 
it repays extra time by giving a much better 
result. 

The intraoral stage consists of cutting out 
a short V-shaped piece, the apex of which ex- 
tends to the mandibular canal. The lower 
part of the mandible is cut in a vertical di- 
rection from the inferior border up to the 
mandibular canal, leaving a thin strand of 
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Fig. 21. Splint designed by Dr. Maynard E. Cohen in- 
serted before the operation. 


bone which contains the nerve and artery 
(Figs. 14 and 15). This bridge can be frac- 
tured by forcing the anterior part of the man- 
dible into the correct position, as will be de- 
scribed. On positioning of the mandibie, the 
V-shaped space in the alveolar process closes 
and a reversed V-shaped space opens at the 
lower border of the jaw. 

The operation is performed at the place 
where the mandible is angulated, or where 
the open bite begins. Unless there is an eden- 
tulous space on one or both sides, a tooth 
must be extracted. This can be done 2 or 3 
weeks before the operation, or at the time 
the osteotomy is performed. An arch-wire 
splint, however, must be constructed and 
cemented into place beforehand. 


ILLUSTRATIVE CASE 
The case used to illustrate this procedure 
is that of a patient 18 years of age, who when 
young had a habit of thrusting his tongue be- 
tween his teeth. He was in perfect health 
but had been rejected by the Air Corps be- 
cause of an open bite extending from the first 


Fig. 23. 


Fig. 23. Gingival flap prepared on buccal side of the 
lower first molar. 
Fig. 24. After extraction of the first molar, a V-shaped 








Fig. 22. Accessory to the splint applied immediately 
after the operation to hold fragments in contact. 


molars forward, as shown in Figures 16, 17, 
and 18. He came to me with the request to 
have this deformity corrected surgically. 
X-ray photographs were taken of both sides 
(Figs. 19 and 20). I decided to remove the 
first molar on each side in order to create the 
necessary space to perform the Y-shaped ex- 
cision just described. One of the molars was 
affected by deep secondary caries, and there 
appeared to be a good chance that the third 
molars, when erupting, would push the second 
molars forward and partly close the space. 
The splint. A splint was designed and con- 
structed by Dr. Maynard E. Cohen. It con- 
sisted of bands cemented to anchor teeth to 
which an arch wire was connected. The arch 
wire contained lugs for intermaxillary liga- 
tion, as shown in Figure 21. In the mandible 
it extended only to the tooth behind which 
the osteotomy was to be performed. A second 
detachable and adjustable appliance was pre- 
pared which has the purpose of drawing and 
holding the cut ends of the mandible in con- 
tact. The end of this appliance was made to 
fit into a square tube soldered to the molar 





section of bone was removed. 
Fig. 25. Incision at the lower border of the mandible 


and cutting drill holes through the lower part of the bone. 
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Fig. 26, left. Vertical cut completed with bone chisel. 
Fig. 27. Incision closed with rubber-dam drain inserted. 


band. This arrangement made it possible to 
place the extension wire bar in any of three 
positions, so that it could be placed over, un- 
der, or on the buccal side of the tube. The 
anterior threaded part was made to pass into 
a vertical loop soldered to the premolar band. 
This made it possible to lock the appliance by 
turning the two nuts on each side of the loop 
against each other when the artificial fracture 
had been properly reduced (Fig. 22). 

The operation. Intravenous pentothal so- 
dium anesthesia was administered by Dr. 
Lewis Dretler. Iniravenous anesthesia elimi- 
nates vomiting, which is undesirable when 
intermaxillary ligation is employed. The pa- 
tient had the usual preoperative medication 
with atropine, 1/100 grain. The pentothal 
was given in fractional doses by means of an 
intravenous drip, which maintains water bal- 
ance. An endotracheal catheter was inserted 
through the nose so that the throat could be 
packed to prevent aspiration of blood and 
fluids during the operation. Some nitrous 
oxide and oxygen or plain oxygen was also 
administered at intervals during the opera- 
tion through this tube. 

The intraoral procedure consisted of the 
extraction of the tooth on each side. A 
gingival flap was first prepared by making in- 
cisions at the anterior and posterior limit of 
the tooth socket on the buccal side, carrying 
them down over the alveolus in a divergent 
manner so that the pedicle of the flap was 
wider than the peripheral end (Fig. 23). The 
bone was thus exposed and a V-shaped sec- 
tion cut out on each side by means of burs 
and a chisel (Fig. 24). Care was exercised not 
to cut beyond the mandibular canal. 


The extraoral procedure was done with a 
new sterile set-up, including instruments. An 
incision 5 to 6 centimeters in length was made 
below the inferior border of the mandible, its 
outer surface being exposed without cutting 
the external maxillary artery. After carefully 
locating the apex of the V so as to connect 
with it, a vertical incision was made in the 
periosteum. The cortex of the bone was then 
perforated with a bur (Fig. 25), after which 
the chisel was used to complete the cut (Fig. 
26). This required considerable force, since 
the cortex of the patient’s jaw was unusually 
heavy, as seen in the x-ray films of the mandi- 
ble. The bone, although cut from both sides, 
was not completely severed at this time, how- 
ever; a little span was left, protecting the 
nerve and vessels of the jaw. After the vertical 
cut had been completed on the other side of 
the jaw in the same way, the chin was pressed 
upward with one hand to complete the arti- 
ficial fracture. It was necessary to aid this 
procedure by inserting a chisel into the cut, 
first on one side and then on the other, in 
order to apply force on the anterior segment. 
The detached part was now very loose, and 
care had to be exercised so as not to displace 
it, for fear that the nerve and artery might 
be drawn out of the canal and later form a 
loop that might be caught between the frag- 
ments when brought together. While the chin 
was supported by the assistant, the skin in- 
cisions were closed with sutures. Rubber-dam 
drains were next inserted between the sutures 
on each side to prevent the formation of a 
hematoma (Fig. 27). 

Immobilization. The operation was con- 
tinued in the mouth. First, the mucosa was 
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Figs. 28, left, and 29. Anterior part of the mandible positioned and stabilized by the 


appliance. 





Figs. 30, left, and 31. Roentgen examination 6 weeks after the operation at the 
time when the appliances were removed. 


sutured into place on each side with silk. 
Then the mandible was placed so that the 
teeth attained the best occlusion possible. 
The detachable appliances were inserted and 
adjusted to bring the posterior fragments into 
good contact with the anterior one. Care 
was taken to bring the posterior mandibular 
molars into occlusion with the maxillary ones. 
The premolars had to be shaped by judicious 
grinding so as to occlude with their antago- 
nists. This is necessary in most cases because 
teeth that have never occluded may not fit 
properly when brought together. The jaws 
were completely immobilized by intermaxil- 
lary ligation (Figs. 28 and 29). The inter- 
maxillary wires were placed so that there was 
firm and strong fixation in the incisor region 
to counteract the pull from the geniohyoid 
and digastric muscles. 

Postoperative care. There was only slight 
edema following the operation. Ice was ap- 
plied to the jaw for the first 24 hours. In spite 
of all precautions, such as the use of the endo- 
tracheal tube, aspiration of accumulated mu- 


cus in the bronchi after the operation, and 
changing the patient’s position in bed every 
half-hour while he was unconscious, he de- 
veloped pneumonia on the second day. The 
temperature was 106.5 degrees F., pulse 160, 
respirations 60, and x-ray examination showed 
evidence of lobar pneumonia. The white cell 
count was 12,400 with 86 per cent neutrophils, 
5 per cent young neutrophils, and 9g per cent 
lymphocytes. Fluids were given intraven- 
ously and, at the recommendation of Dr. C. A. 
Janeway, 5 grams of sulfadiazine was ad- 
ministered promptly by the same method. 
An oxygen tent was installed, and the sul- 
fadiazine was continued, two tablets being 
given by mouth every 4 hours. The sulfadia- 
zine level in the blood was maintained be- 
tween 10 and 12 milligrams per 100 cubic 
centimeters. Dr. R. H. Overholt was asked 
to take charge of the pulmonary complica- 
tions, and owing to his skillful treatment com- 
bined with careful nursing, the patient com- 
pletely recovered. He was discharged one 
month after admission. 
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Figs. 32, left, and 33. Photographs taken 5 months after the operation showing 


correction of open bite. 





Figs. 34, left, and 35. Roentgen examination 5 months after operation showing 
complete filling in of the bone. 


The drains were removed on the 2d post- 
operative day, and when the patient was able 
to take nourishment a liquid diet was pre- 
scribed, such as is given in ordinary fracture 
cases. The mouth was kept as clean as possible 
by means of a toothbrush and irrigation with 
a syringe after meals. 

The skin sutures were removed on the 5th 
postoperative day and the intraoral ones 2 
days later. The position of the jaw was 
checked by x-ray as soon as the patient’s con- 
dition permitted. The findings were satis- 
factory and no further adjustments had to 
be made. However, a small sequestrum was 
located in the V-shaped opening at the right 
lower border of the mandible. A swelling 
appeared a few days later and a fistula opened 
in the incision. This was irrigated daily until 
two small pieces of bone were expelled, when 
the opening closed. The left side healed with- 
out complications. 

The intermaxillary wires were removed 
after 6 weeks, when the mandibular splint 


alone was sufficient to hold the lower jaw to- 
gether. Eight weeks after the operation 
x-ray pictures were taken again and disclosed 
satisfactory union. The V-shaped space at 
the lower border had begun to fill in with 
bone, as shown in Figures 30 and 31. I there- 
fore removed the attachments which were 
holding the fragments together, and when it 
was possible for the patient to eat without 
further discomfort the entire appliance was 
removed. 

Examination 5 months after the operation 
showed satisfactory adjustment of the open 
bite (Figs. 32 and 33). It is interesting to note 
that the second molar had drifted forward, 
partly closing the space created by the ex- 
traction. It can be expected that in a patient 
18 or 19 years old this space will in time close 
completely, making room for the third molar 
to erupt and improving the posterior occlu- 
sion. Another set of x-ray films taken at 
this time, showed complete healing (Figs. 34 
and 35). 








The end-result was extremely satisfactory; 
the scars on the face were trivial, and after 
recovery the patient was accepted for the Air 
Corps. 

SUMMARY 

The various methods devised in the past 
for correction of open bite are reviewed. 

Open bite with angulation in the occlusal 
plane, which may be due either to maldevel- 
opment in the anterior part of the jaws, or 
to faulty reduction of a fracture in the hori- 
zontal ramus of the mandible, is best cor- 
rected within the dental arch. 

A new method, termed the Y-shaped ex- 
cision, for the surgical correction of open bite 
in adults with little or no mandibular pro- 
trusion is presented. The method is especially 
useful in cases with angulation of the mandible 
in the premolar or molar region. 

The method is an improvement on the 
V-shaped excision. The operation is performed 
from both an intraoral and an extraoral ap- 
proach, and therefore requires more time than 
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the former procedure. This is justified, how 
ever, because it prevents injury to the al 
veolar nerve and vessels and gives a more ac 
curate result. 
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OSTEOCHONDROMA OF THE CORONOID PROCESS 
OF THE MANDIBLE 


RICHARD T. SHACKELFORD, M.D., F.A.C.S., and WEBSTER H. BROWN, M.D., 
Baltimore, Maryland 


STEOCHONDROMA of the coro- 
noid process of the mandible is un- 
common. We have been unable to 
find in the literature any specific 

description of the lesion, its diagnosis, or its 
treatment. It is our purpose to discuss two 
such cases. 


CasE 1. F. K., a boy of 15 years, first came to the 
Johns Hopkins Hospital in June, 1936, complaining 
of painless progressive swelling of the left side of the 
face for 3 vears. Except for the fact that forceps had 
been used at his birth, there was no history of 
trauma. He was known to have congenital syphilis. 
Examination showed an extremely hard swelling, 
3 by 4 centimeters, in the left zygomatic region. 
There were no signs of inflammation, the overlying 
skin was normal, and the movements of the jaw 
were normal. The blood Wassermann test was 4 
plus, the spinal negative. Roentgenograms taken at 
that time were interpreted as showing a tumor of the 
soft tissues producing distortion of the coronoid proc- 
ess of the mandible and of the zygoma. Intensive 
antisyphilitic treatment was instituted, but the 
swelling continued to increase in size. Limitation of 
motion of the jaw was first noticed in 1940. On re- 
admission to the hospital in January, 1942, the 
growth measured 6 by 4 centimeters and felt as hard 
as bone. The mouth could be opened only half an 
inch, and occlusion was imperfect. The Wasser- 
mann test was positive. Roentgenograms taken at 
this time (by W.H.B.) showed a large exostosis 
springing from the coronoid process and extending 
upward, outward, and forward, impinging on, and 
distorting, the zygoma (Figs. 1 and 2). There wasa 
false articulation at this point. The bony tumor was 
removed (by R. T. S.) with restoration of the func- 
tion of the jaw. Convalescence was uneventful. 

Case 2. H.P.O., male, age 19 vears, was admitted 
to the Johns Hopkins Hospital on March 29, 1942, 
complaining of limitation of motion of the jaw for 2 
vears. The disability had previously been attributed 
to impacted wisdom teeth; these had been extracted 
with subsequent severe local infection but with no 
improvement. Later wedges between the teeth had 
heen used without benefit. At the time of admis- 
sion, prominence of the right zygoma was noted but 
iothing suggesting a tumor could be felt. There was 
10 evidence of inflammation. The mouth could be 
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opened only 1 centimeter but occlusion was good. 
The remaining physical examinations and the labo- 
ratory tests were negative. Roentgenograms taken 
from appropriate angles showed enlargement of the 
right coronoid process with erosion of the zygoma 
and the superior maxillary bone (Figs. 3 and 4). The 
tumor and part of the zygoma were excised (by 
R.T.S.). The postoperative course was smooth. Six 
months later the patient reported that he was with- 
out symptoms and that the jaw had an almost nor- 
mal range of motion. 


Osteochondromas in general are common 
tumors, appearing usually between the ages 
of 10 and 25 years; but some are thought to be 
congenital. They are benign. They frequently 
occur near the ends of the long bones, particu- 
larly at the site of attachment of the tendon 
which supplies the maximal degree of traction. 
A possible reason for this characteristic loca- 
tion is that at such a point a defect in the 
periosteum permits precartilaginous blasto- 
mas to escape or to be pulled out from the 





Fig. 1. Case 1. Examination made with the patient’s 
head in the position generally used in examination of the 
nasal accessory sinuses. Expansion of the left coronoid 
process of the mandible is clearly demonstrated. 
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Fig. 2. 


Fig. 3. 
Fig. 2. Case 1. Depicts expansion of the coronoid proc- 


ess and erosion of the zygomatic arch. In order to obtain 
this view it is necessary that the patient’s head be partly 
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Fig. 4. 
rotated and the rays directed tangentially to the side of the 
head. The exact amount of angulation can be estimated 
after the taking of scout films and fluoroscopic examina- 
tions of the head and face. This projection produces some 
distortion but does supply the maximum amount of detail. 


Fig. 3. Case 2. Examination made with the patient in 
the special position shows that the coronoid process has 
been removed and the zygomatic arch has been restored. 

Fig. 4. Case 2: The posteroanterior projection shows 
lateral expansion of the coronoid process of the mandible 
and erosion of the inner surface of the zygomatic arch. 
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Fig. 5. Case 2. Steps in surgical removal of osteochondroma of coronoid process. 
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Fig. 6. Case 2. The special position graphically depicts 
the deformity of both the coronoid process and the zygo- 
matic arch. 


limiting membrane, and in time these cells 
produce the osteochondroma. The tumor 
characteristically has a stalk of normal ap- 
pearing bone which terminates in a mushroom- 
shaped head that is capped with a layer of 
cartilage. 

The tumors described in this paper were 
situated on top of the coronoid process, the 
site of insertion of the powerful temporal 
muscle. Except for this unusual location they 
were similar, pathologically and in rate of 
development, to osteochondromas found else- 
where. 

The diagnosis of osteochondroma of the 
coronoid process is not easy. The true nature 
of the lesion in our first case was not recog- 
nized for several years, and it is probable that 
the second instance would have been missed 
also but for the experience with the first pa- 
tient. The important points in diagnosis are 
slowly progressive, painless limitation of 
movement of the jaw in young persons, maloc- 
clusion in some cases, a bony hard swelling in 
the region of the zygoma, and the abnormal 
bony projection visualized by roentgenograms 
taken from the proper angle." 


— J. W. Pierson was of great assistance in the roentgenographic 
tudies. 





Roentgenogram which was taken after 
operation; the coronoid process of the mandible has been 
resected. 


Fig. 7. Case 2. 


Treatment consists of surgical removal of 
the growth. The operative procedure used in 
these 2 cases follows: nitrous oxide, oxygen, 
and ether were administered through an in- 
tranasal intratracheal tube. An incision was 
made over the full length of the zygoma, thus 
exposing the bone (Fig. 5). The periosteum 
was incised longitudinally and was raised with 
an elevator so as to uncover the entire bony 
arch. A Gigli saw was then passed subperios- 
teally around the bone, and the zygoma was 
cut across at its anterior attachment to the 
malar bone. In our first case it was possible to 
repeat this maneuver at the posterior end of 
the zygoma and to lift the resected bone out 
intact. In the second case this procedure was 
not possible because of impingement of the 
tumor; consequently, the zygoma had to be 
removed in several pieces with the help of 
bone cutter and rongeur forceps. In both 
cases the tumor was beautifully exposed by 
removal of the zygoma. It was then possible 
to cut across the pedicle of the osteochon- 
droma with a Gigli saw and remove it, where- 
upon the jaw at once regained its normal 
mobility. In the first operation some of the 
protruding malar bone was rongeured away 
so as to lessen the original deformity of the 
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cheek; then the resected zygoma was replaced 
and fastened at each end with stainless steel 
wire passed through drill holes (Fig. 6). In the 
second operation, in which the zygoma had 
been removed piece by piece, the fragments of 
bone were strung like beads on a strand of 
stainless steel wire and were in this way fas- 
tened in approximately their old position 
(Figs. 5 and 7). The soft tissues were closed 
with interrupted fine silk sutures and the skin 
was approximated with horsehair. The wounds 
were dressed with vaseline gauze, dry gauze, 
and a sea sponge for gentle pressure. 

Each operation lasted about 2 hours, did 
not cause shock, and was not followed by any 
evidence of injury to the facial or trigeminal 
nerves, Stensen’s duct, or oral mucous mem- 
branes. In both instances the patients were 
able to open the jaw freely the day after 
operation and masticated food with minimal 
discomfort. The temperatures by mouth did 
not exceed 100.4 degrees. Both wounds healed 
per primam, the sutures were removed on the 
4th day after operation, and the patients were 
discharged on the 7th day. 
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SUMMARY AND CONCLUSIONS 


Osteochondroma of the coronoid process of 
the mandible is believed to be rare. Two cases 
are presented in brief and the diagnosis and 
treatment are discussed. Although it is not 
wise to draw general conclusions from only 2 
cases, certain clinical facts are worth noting: 

1. Both patients were young males (ages 
15 and 19 years). 

2. There was no history of local injury. 

3. Symptoms were slowly progressive over 
a period of years. 

4. The leading symptom in both cases was 
painless, progressive loss of ability to open the 
jaw. 

5. A late sign in both cases was increasing 
prominence of the zygoma of the affected side. 

6. In each case routine examination by 
roentgenograms either did not show the tumor 
or else its true nature was not recognized. 
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MAMMARY CANCER IN 


YOUTH 


TIBOR de CHOLNOKY, M.D., F.A.C.S., New York, New York 


HE general impression prevails that the 

prognosis in carcinoma of the breast in 

young women is unfavorable as com- 

pared to that in older patients. This 
impression is supported by the available litera- 
ture. For example, Ewing states in his authorita- 
tive book, Neoplastic Diseases (1940): “ Before 30 
years of age mammary cancer is extremely fatal 
so that some surgeons prefer not to operate during 
this period.” A survey of our own material at the 
tumor clinic of the New York Post-Graduate 
Hospital, indicated that, with proper radical 
surgical treatment, the outcome in breast cancer 
in young women is as favorable as in older 
patients. 

Realizing that our own material was meager, 
we gained the co-operation of the surgical staffs 
of the Roosevelt Hospital, the New York Hospi- 
tal, and the Lenox Hill Hospital in New York 
City, and the Pondville Memorial Hospital and 
the Massachusetts General Hospital in Boston. 
This enabled us to review 73 cases of mammary 
cancer in patients under 30 years of age. 

Although this survey includes a relatively small 
number of cases, it is based on a larger group of 
cases than the reports of those who have postu- 
lated an unfavorable prognosis in this age group. 


INCIDENCE OF BREAST CANCER AND AGE 
DISTRIBUTION IN PATIENTS UNDER THIRTY 


Reviews (2) show that cancer of the breast is 
almost unknown in childhood and youth, and is 
rare in young adults. 

Vital statistics! for 1930-1939 give the figures 
as shown in Table I, for deaths from cancer of the 
breast by color, sex, and ages in the United States. 

Cancer of the breast in patients under 30 is 
more common among negroes than whites—the 


TABLE I.—-DEATH FROM CANCER 


All ages Under 30 Percentage 
Males 
White 1361 14 1.0 
Colored. 134 3 2.2 
Females 
White 113,415 751 0.6 
Colored. 7094 162 2.2 
Total. 122,004 930 o.7 


From the Tumor Clinic, Department of Surgery, New York 
Post-Graduate Medical Schooland Hospital, Columbia University. 

1U. S. Bureau of Census. Vital Statistics—Special Reports. 
Mortality Sta‘istics. 
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ratio is 2:1 in males and 3:1 in females which may 
be due to earlier maturity. 

Table II indicates deaths from cancer of the 
breast in patients under 30 years of age. 

Further statistical study reveals that of every 
1000 cases of cancer of the male breast in the 
white race, 10 patients are under 30 years of age; 
of every 1000 cases of cancer of the breast in the 
white female, only 6 are under 30 years of age. 

On the basis of collected clinical material, it 
appears that cancer of the breast in patients under 
30 constitutes 2 per cent of all breast cancers, 
while those under 20 constitutes 0.09 per cent of 
the total. 

The earliest available report of a case of breast 
cancer in the young was published in 1851 by 
Cooper. The youngest noted in the literature was 
10 years old, which Sears diagnosed as adenocarci- 
noma grade II; the other a patient 11 years old, 
Thompson also diagnosed as adenocarcinoma. 
Other examples of breast cancer among those 
under 20 include: 2 patients aged 12 (Blodgett, 
Levings); 1 aged 13 (Luttinger); 1 aged 14 
(Carnett); 3 aged 15 (Chauvel, Nunn, Power, 16); 
1 aged 16 (Harrington, 15); 3 aged 17 (Harring- 
ton, 15; Winslow and Heitzmann); and 1 aged 18 
(Kaufmann). There was a 12 year old boy in this 
group (Blodgett) and another 15 years of age 
(Bryant). The rarity of cancer in patients under 
20 years can be appreciated by the fact that in the 
available literature only 18 reports were found. 

The age incidence in our combined series is as 
follows: aged 12 years, 1; 15 years, 1; 18 years, 1; 
21 years, 2; 22 years, 2; 23 years, 6; 24 years, 1; 
25 years, 8; 26 years, 9; 27 years, 9; 28 years, 
14; 29 years, 19. The ages noted were those given 
on the charts at the time patients were admitted 
to the hospital for treatment; although from the 
histories it was evident that the disease had 
started earlier. If age 30 had been included, the 


TABLE II.—DEATHS FROM BREAST CANCER IN 
PATIENTS LESS THAN 30 YEARS OF AGE 





Age Population Deaths a * a 
oto4 yaiBae.aaa 2 0.02 7 ° Se 
5 to I4 2353475523 3 o.Oo1 ‘aces —_ 

5 to 24 21,235,387 21 0.10 - 20 _ 
‘as te 341 18,017,100. + 290 I 6x 2 68 a 
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Fig. 1. No. 91201. Rapidly growing diffuse duct cancer 
complicating lactation, of 4 months’ duration. Enlarge- 
ment of the breast was noted in the 26 year old woman 1 
month after childbirth. Patient died of general metastases 
after 7 months of illness. 


number of cases would have been increased by 30 
per cent. 

Whereas in this group more than one-half ap- 
plied for surgical consultation in our general 
series of cases of cancer of the breast (Eggers, de 
Cholnoky, and Jessup), only one-third applied for 
surgical consultation within the first 6 months. 
This may indicate more alertness in young 
women, or results of public education. 


SYMPTOMATOLOGY 


Chief complaint was the same as in adult cases 
—the discovery of a “painless lump.” 

Clinical examination in the early cases did not 
reveal signs of malignant neoplasm. Frequently 
the tumor was freely movable (10 per cent) and a 
. diagnosis of fibroadenoma was made; it was only 
by means of frozen section at operation or by 
routine pathological examinations that the diag- 
nosis was established. 

When the tumor was hard, its border ill defined, 
and there was some fixation to surrounding 
tissues cancer was suspected. 

Early diagnosis and treatment may be facil- 
itated if the surgeon’s policy is to remove all solid 
tumors regardless of signs of cancer and to proceed 
with the radical operation if the findings are sub- 
stantiated by microscopic examination. 

Fixation to the overlying skin, dimpling and 
retraction of the nipple, with elevation and de- 
formity of the breast, as well as axillary lymph 
node involvement, are signs of advanced malig- 
nant tumor. 

Careful examination in the sitting as well as in 
the lying position should be done with the arm in 


different positions, to facilitate palpation. Inas- 
much as the majority of breast tumors are situ- 
ated in the outer upper quadrants their detection 
and study of detail is favored when the patient is 
placed on the normal side and the suspected 
breast allowed to drop over to that side. When 
the examining palm is pressed against the chest 
wall and the breast is gently palpated, a growth 
becomes more prominent, may even become 
visible, and the dimpling of the skin is more 
evident. 


DIFFERENTIAL DIAGNOSIS 


In young women inflammatory lesions are ob- 
served most frequently, especially in connection 
with nursing. Some intraglandular abscesses with 
infiltration may simulate cancer; but tenderness, 
edema, and the course of the inflammatory 
process aid in differentiation. 

Tuberculosis of the breast may simulate cancer, 
especially if there is axillary lymph node involve- 
ment. The softer consistency of the axillary 
lesion, which has the tendency to adhere early to 
the skin to form a fistula favors the diagnosis of 
tuberculosis rather than cancer. A pathological 
examination will be conclusive. X-ray films may 
show the origin of the tuberculous lesion in the 
chest. 

Syphilis and actinomycosis are rare conditions 
but are occasionally encountered in the breast. 

We pointed out in previous papers (9, 10) that 
fibroadenoma predominates in females and males 
under 30 years of age. In the male the fibro- 
adenoma is a diffuse nonencapsulated lesion, and 
may be mistaken for cancer (10). Multiple 
tumors suggest benign lesions, such as _fibro- 
adenomas or cystic disease of the breast, but do 
not necessarily exclude the possibility of the 
presence of a cancerous nodule. Paraffinoma of 
the breast may be mistaken for cancer (11). Any 
hard, firm nodule especially affixed to the sur- 
rounding tissue, calls for excision and pathological 
examination. 

SITE 

In our series, cancer occurred more often in the 
right breast. In both breasts, the tumor seems to 
have been more frequently observed at the outer 
upper quadrants. 


SIZE OF TUMOR AND AXILLARY LYMPH NODE 
INVOLVEMENT 


The size of the tumor varied from 0.5 to 17 
centimeters in diameter. Among 31 lesions there 
were 8 small tumors (up to 2 cm. in diameter), 11 
medium sized ones (2 to 4.cm. in diameter), and 12 
large ones (4 cm. and over). 
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TABLE III.—RESULTS* 


Operated Upon 


Less than | More than! More than 





eo | 
; Total | 3 | 
spita ta 2 
Hospital Total = | 5 years 5 years 10 years 
= 
& ———E — = — 
.& |Alive | Dead | Alive | Dead| Alive Dead 
Skinand Cancer Unit 
Post Graduate 
1924-1940 17 6 4 3 4 I I 
Lenox Hill 
1924-1940 It I 4 6 I 
New York 
1932-1940 6 2 I 3 
Roosevelt 
1Q10-1940 18 2 I 5 10 3 5 
Pondville Memorial 
and 
Massachusetts 
General 
1922-1940 I 5 3 7T 6 I 4 
Total 73 14}) 10 20 29 6 10 
10 16 


Per cent 10.8 37 

*Drs. William De W. Andrus, Walter W. Brandes, William A. Cooper, 
Henry W. Cave, Carl Eggers, Thomas H. Russell, Grantley W. Taylor 
and William C. White were most kind in facilitating the review of the 
material from the hospitals with which they are connected. Miss 
Elizabeth Carr, librarian of the New York Post Graduate Hospital. and 
P. R. Eastman, of the Metropolitan Life Insurance Company, furnished 
the statistical data. 

tOne alive with disease after supraclavicular node dissection. 

tIncluding 3 recurrences after insufficient operation performed 
elsewhere. 





It is interesting to note that only 1 instance 
of axillary lymph node involvement was found 
among patients with small tumors. On the other 
hand, in patients with tumors over 3 centimeters 
in diameter in whom radical operation was per- 
formed, axillary lymph node involvement was 
demonstrated in go per cent. This corresponds 
with observations made in adult cases (12). 

Seven of the 8 patients with small tumors sur- 
vived the 5 year period. 

Of 11 patients with cancer of the breast without 
lymph node involvement, operation resulted in 5 
year arrest in 10 cases (go per cent with 1 death); 
while only 5 of 25 cases with lymph node involve- 
ment survived the 5 year period (20 per cent), 
with 20 deaths. 

Lymph node involvement was found in 58.5 per 
cent, which is somewhat better than the 63.7 per 
cent found among our general series of cancer of 
the breast (12). This observation corroborates 
ilarrington’s findings, who reported axillary in- 
volvement in only 48.5 per cent, contrasting with 
61.6 per cent in the older groups. 


PATHOLOGY 


In 45 of the cases, grading of the tumor was ob- 
tained. In 8 cases the tumors were found to be 
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Fig. 2. M. J., 26 years of age. A typical postoperative 
result 4 years after radical amputation of the breast for 
cancer. No swelling of the arm and good functional result. 


grade 3 or grade 4. All of these patients, showing 
a very active growth, died within 1 year after op- 
eration, except 1 who is still alive after 5 years 
on whom radical operation was performed. 

The following pathological diagnoses were 
noted: 2 grade 1 adenocarcinoma; 1 papillary 
cystadenocarcinoma (with axillary involvement 
and inoperable); 16 adenocarcinoma grade 2; 4 
colloid carcinoma; 2 medullary carcinoma; 3 car- 
cinoma arising in fibroadenoma; 1 solid car- 
cinoma; and 2 inflammatory carcinoma. In 11 
the only diagnosis was carcinoma of the breast. 

Among those surviving the 5 year period the 
diagnoses were: 5 adenocarcinoma; 1 duct car- 
cinoma; 1 colloid carcinoma; 2 medullary car- 
cinoma; 2 carcinoma in fibroadenoma. In the 
remainder the carcinoma was not classified. There 
was 1 male of 25 with colloid carcinoma who died 
within 2 years. A bilateral colloid carcinoma in a 
22 year old woman ended fatally within a year. 

In this younger age group late metastasis may 
be observed, as in the general group. Pulmonary 
metastasis was noted in a 21 year old girl, 5 years 
after removal of the breast for cancer, indicating 
late permeation of the lung (Boyd). One of our 
patients, a 28 year old woman, died 7 years after 
a radical operation had been performed, with gen- 
eral metastasis. 
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Fig. 3. A. A. No. D6870, 22 years of age. Bilateral cancer of breast. Extensive 


involvement of left breast with skin met 


istasis necessitating wide excision and plas- 


tic repair by an abdominal skin flap and skin grafting on the right. Good functional 
result. Fatal outcome after 114 years. No local recurrence. 


Cancer of the breast in a girl of 17 was observed 
in an accessory breast (Heitzmann). This is a rare 
occurrence, but it may be that such a tumor de- 
velops in the prolongation of the glandular ele- 
ment with direct connection with the main breast 
tissue (8). There were no patients with a bleeding 
or discharging nipple and there were no patients 
with Paget’s disease in this series. 


TREATMENT 


We believe that punch biopsy is unsatisfactory 
and dangerous in inexperienced hands. If opera- 
tion is performed for biopsy purpose, the whole 
tumor should be excised for examination. Once 
the diagnosis of cancer is definitely established 
radical operation should be performed with care- 
ful and thorough axillary lymph node dissection, 
as described in a previous paper (12). 

In 3 cases in this series, extensive operations 
were performed to give relief to the patient. One 
22 year old girl had a bilateral advanced cancer. 
We gained the impression that in spite of pains- 
taking radical operations, life could not be pro- 
longed materially. 

There were 13 (17 per cent) inoperable cases. 
Five of them were recurrent lesions, with distant 
internal metastasis, in patients who had under- 
gone previous excision or simple mastectomy. In 
these patients no operation was performed for 
palliation. There were 2 cases of inflammatory 
malignant tumor at the age of 26, with rapid fatal 
outcome. 

No definite improvement was noted following 
x-ray therapy, which however may be tried in 
patients with rapid growths. 


RESULTS 


A detailed analysis of Table III shows the 
number of cases and the results at the different 


hospitals. Cases lost or not followed up (18) were 
classified as “died from disease.’’ There was no 
operative mortality. 

Of the 73 collected cases, 14 (19 per cent) were 
inoperable at the time of admission. Forty-nine 
were operated upon more than 5 years previous to 
this study. Of these, 20 were alive, constituting a 
40.8 per cent 5 year arrest. Of 16 patients op- 
erated upon to years previously, 6 were alive, a 37 
per cent Io year arrest. 

These figures in this small group indicate that 
in young women late recurrences are less fre- 
quently observed. 


BILATERAL CANCER 


Cancer in both breasts may be noted simul- 
taneously (19), or the malignant neoplasm may 
appear in the second breast after an interval of 
months or years. 

Bilateral cancer developed in 5 per cent of our 
series, which corresponds to the findings in our 
general series (12). One of these patients lived 
over 5 years. 

A brief outline of their histories follows: 


Case 1. A. A., a 22 year old married woman, came to our 
clinic with a diffuse advanced cancer of the breast with 
axillary, supraclavicular, and skin metastasis (Fig. 3). She 
stated that in another hospital she had had a consultation 
5 months previously and received ‘‘injections.”” Informa- 
tion was obtained that the patient was treated by theelin 
injections for a diffuse mazoplasia. It seems that early 
diagnosis was not made; or that the administration of 
estrogenic substances may have had some influence in the 
development of a cancer. In spite of radical operation, 
consisting of removal of the right breast with plastic re 
pair, 3 months later the removal of the left breast and 
axillary-supraclavicular lymph nodes, the patient died with 
general metastasis in 10 months. 

CasE 2. A 23 year old girl had had a radical operation 
for cancer of left breast with axillary lymph node involve 
ment, by Dr. Robert H. Kennedy. Five years later patient 
had been delivered of a normal child, and a year after that 
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cancer was found in the other breast. A radical operation 
was performed by Dr. Richard Kessler. A therapeutic 
abortion was performed within a year. Two years later a 
local recurrence was excised in the right axilla. This pa- 
tient is now alive, 11 years after the first operation, com- 
pleting the 5 year survival period after the second breast 
operation (Fig. 4). 

Case 3. A 29 year old woman, in whom both axillae 
were extensively involved, came for treatment. She gave 
the history that 3 years previously both breasts had been 
removed for ‘*benign tumors” and no lymph nodes were 
dissected. 

Case 4. A 28 year old patient died 9 months after bi- 
lateral radical mastectomy (performed within 2 months) 
for an advanced grade 3 cancer. This patient was one of 7 
children, 4 of whom have, so far, had cancer. 

PREGNANCY AND LACTATION 

Four of this series living over 5 years, gave the 
history of pregnancy. Three were delivered of a 
normal child before or after the radical operations 
and nursed their babies for 3 to 6 months. One 
had insufficient milk from the breast. One of our 
patients is alive 11 years and 5 years, respectively, 
after bilateral radical operation (Fig. 4). She had 
1 child between the 2 radical operations and had 
an abortion after the second breast was removed. 

This observation is insufficient for any con- 
clusion, and the reader is referred to Harrington’s 
(16) remarkable work on the subject. From his 
observation the prognosis appears to be unfavor- 
able if the malignant neoplasm develops during 
the childbearing period and there is axillary lymph 
node involvement, but a high survival rate was 
found with early radical operation, especially 
when the cancer was not of high grade and no 
axillary lymph node metastasis was found. 

It is gratifying to know that if pregnancy oc- 
curs after radical operation, young women may 
deliver healthy children and because of child- 
bearing may not develop generalized metastases. 
If the tumor is a small early growth, without 
lymph node involvement, and f patient remains 
well for about 3 to 5 years, one may permit preg- 
nancy. But with advanced growth and axillary 
involvement the prognosis is known to be poor; 
in such cases recurrence and distant metastasis 
are common, and birth control should therefore 
be considered. 

ANALYSIS OF STUDY 

This study reveals that cancer in the young 
occurs more frequently than previously thought. 
Unfortunately the early lesions are frequently not 
diagnosed because malignant tumor is not sus- 
pected and physical signs are not convincing. 
Thus, the safe way to avoid errors is to remove 
all solid tumors of the breast, for the danger is 
that the harmless fibrous tumor may be malignant. 





Fig. 4. F. D. No. J38247. Result after bilateral radical 
operation for cancer of the breasts. Left breast was am- 
putated 11 years ago at the age of 23 years, by Dr. Robert 
H. Kennedy. Axillary lymph nodes were found involved 
by cancer. Right breast was amputated 5 years ago, by 
Dr. Richard Kessler. Local recurrence in the right axilla 
was removed 3 years ago. Patient has no evidence of local 
or general metastasis at the time of writing. 


One of our patients, a 27 year old girl had been 
advised by 3 physicians not to worry, about a 
small “lump” and had been given x-ray therapy 
to dissolve the growth. When she applied for 
treatment she had a far advanced cancer of the 
breast. Such a conservative attitude is not a 
unique observation and it may account for the 
pessimistic prognosis previously held. The num- 
ber of inoperable cases (17 per cent) is extremely 
high, and may be the result of neglect or inade- 
quate surgery, or even massage of the lumps 
which may have promoted internal metastasis. 
In case of multiple solid tumors, the removal and 
examination of one does not assure diagnosis; for 
one of the tumors remaining may be malignant, 
as it was found to be true in a previously reported 
case (9). 

Painstaking radical operation prolongs life or 
saves patients with axillary involvement, and the 
local recurrence rate is very low. 

SUMMARY 

This study is based on 73 cases of mammary 
cancer in patients under 30 years of age, collected 
from the records of 6 hospitals; the careful follow- 
up records, it is thought, make this study more 
valuable. Cancer of the breast in patients under 
30 years of age accounts for 2 per cent of all 
mammary cancers. Early diagnosis can be made 
with certainty only in the laboratory. In small 
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tumors less than 2 centimeters in diameter, lymph 
nodes are infrequently involved and the prognosis 
is favorable. 

Five year survivals in the patients operated 
upon were found to be 40.8 per cent; 10 year sur- 
vivals, 37 per cent. 

The conclusion is reached that the results of 
radical surgery in young women under 30 years of 
age are comparable to those obtained in the more 
advanced age groups. The previously held belief 
that the prognosis for women under 30 years of 
age who have malignant tumors of the breast is 
fatal seems untenable. 
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THE EVOLUTION OF THE CIRCULATION 
FEMORAL HEAD AND NECK 


DEVELOPING 


IN THE 


An Anatomic Study 


W. EUGENE WOLCOTT, M.D., F.A.C.S., Green Bay, Wisconsin 


HREE years ago a report was made of a 

study of the circulation in the adult 

femoral head and neck. The most sig- 

nificant observations made at that time 
may be briefly stated as follows: 

1. The ligamentum teres carries at least one 
main artery which penetrates the head of the 
femur and anastomoses with vessels entering the 
head by way of the visceral capsule in approx- 
imately 80 per cent of the specimens successfully 
injected, even in those of the most advanced age. 

2. In approximately 20 per cent of the adult 
specimens in which the ligamentum teres arteries 
were successfully injected, the vessels failed en- 
tirely to enter the femoral head. In these in- 
stances the opaque material could be seen to 
course through the arteries of the ligament to the 
fovea area where it was then returned through 
the veins of the ligament away from that area. 

3. The uniformity of size and area of distribu- 
tion of the vessels within the femoral head led 
to the conclusion that it was adequate to nourish 
a greater portion of the head of the femur in all 
cases in which the artery actually penetrated the 
substance of the head. 

4. It was likewise noted that the visceral cap- 
sule never failed to carry two groups of arteries, 
usually three to four in number, which uniformly 
entered the neck of the femur just distal to the 
subcapital area. Immediately after entering the 
neck of the femur these vessels change their course 
ata 45 degree angle and travel directly toward the 
center of the femoral head where they anastomose 
freely with the terminal branches of the nutrient 
artery of the shaft and the ligamentum teres 
vessels, sending their terminal branches to the 
subcondylar area about the circumference of the 
head. These two capsular artery groups lie 
within the superior posterior quadrant and infe- 
rior posterior quadrant of the visceral capsule, 
which is loosely attached to the neck of the femur. 
No arteries of importance were found within the 
anterior portion of the visceral capsule. These 
capsular arteries which were found to be the 
never failing and major source of blood going to 
the head and neck of the femur, arise from the 
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medial circumflex artery, a branch of the femoral 
profunda, which lies close to the bone in the inter- 
trochanteric line behind. 

5. It was likewise found that a small branch 
from the posterior circumflex artery joins with a 
branch of the obturator just distal to the cotyloid 
notch to make up the blood vessel which passes 
under the annular ligament and sends one of its 
terminal branches into the ligamentum teres, the 
other passing on to supply the pulvinar fat pad 
in the floor of the acetabulum. 

6. Finally, we were interested to observe that 
we always failed, both by injection of opaque 
material and serial sections, to demonstrate blood 
vessels entering the substance of the femoral head 
by way of the ligamentum teres in specimens from 
infants and children under approximately 10 
years of age. It was this last significant observa- 
tion which prompted a further study of the 
literature and investigations concerning the cir- 
culation in the developing femoral head in the 
preadolescent age group which furnishes the ma- 
terial upon which this report is founded. 

As a result of an exhaustive review of the litera- 
ture available on this subject, one seems justified 
in saying that such a study tends to confuse 
rather than clarify our thinking. Obviously a 
better knowledge of the circulation as it develops 
in the femoral head and neck of the growing 
child would be expected to add to our under- 
standing of the sequelae of events associated with 
certain of those conditions which are frequently 
seen affecting the hip joints of children and 
which are so difficult to explain in the light of 
present knowledge. 

REVIEW OF LITERATURE 

Hyrtle, as early as 1846, announced that he 
had shown by injection that the ligamentum teres 
vessels in children failed to enter the spongy bone 
but anastomosed through capillaries with the 
venous system without entering the femoral head. 

Since that time, and even before, opinions of 
different authors on the importance of these 
vessels for the nutrition of the growing femoral 
head have been very controversial and discrepant. 








Fig. 4. Fig. 4a. 

Fig. A. Femur of a 5 weeks old pup. Injected cap- 
sular arteries of the femoral neck demonstrated as being 
distributed to the ossifying center of the developing head 
of the femur. 

Fig. 1. The femur of an 8 month old fetus was iniected 
by way of the nutrient artery of the shaft only. The in- 
jected material has found its way into the capsular arteries 
shown at the base of the neck of the femur. This specimen 
demonstrates the presence of an anastomosis between 
the nutrient and capsular arteries being established even 
before birth. 

Fig. 2. The medial circumfiex artery only was injected 
in a specimen of an infant only 6 weeks old, demonstrating 
an early penetration of the capsular arteries into the 
cartilaginous head of the femur. 

Fig. 3. Specimen from a 6 weeks old infant. Injections 
of the medial circumflex ligamentum teres and nutrient ves- 
sels were made. Although none of the injections was entirely 
satisfactory, the opaque material in small amounts reached 
the capsular arteries which are clearly demonstrated to 
be entering the substance of the head of the femur, one 
branch penetrating nearly to the nuclear area of the 
head. 

Fig. 4. Femur from an infant 14 months of age. The 
medial circumflex artery was first injected. The inferior 


Palletta in 1820 and Sappey in 1844 thought the 
vessels of the round ligament played an important 
part in the nutrition of the developing femoral 
head. Hesse was of the opinion that vessels of 
the round ligament, in case of a detachment of 
the head, were able not only to maintain the nor- 
mal nutrition of the nucleus of ossification of the 
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Fig. 6. 


Fig. 5. 


capsular arteries can be seen to penetrate into the osseous 
center and developing head of the femur. 

Fig. 4a. The lateral view of Figure 4 demonstrates the 
extent to which the capsular arteries supply the growing 
center of the femoral head at 14 months of age. 

Fig. 5. From the femur of a boy 2 years old. Nutrient 
artery of shaft only injected. The anastomosis of nutrient 
artery of the shaft and capsular arteries of femoral neck is 
shown. Capsular arteries of the neck not injected directly. 

Fig. 6. Specimen from an infant 16 months of age. The 
capsular arteries were first directly injected where they 
branch from the medial circumflex artery. Later the 
nutrient artery of the shaft was successfully injected but 
we failed in an attempt to inject the ligamentum teres 
artery. This injected specimen demonstrates very clearly 
and positively the patterns of distribution of the arteries 
which contribute blood to the nuclear ossifying center of 
the head and neck of the femur as early as 16 months of 
age. It is apparent that the very small arteries which 
travel the length of the ligamentum teres supply nourish- 
ment to the fovea and a shallow adjacent area of the head 
of the femur. This specimen also seems to present con- 
vincing evidence that no end branches of the nutrient 
arteries penetrate the epiphyseal plate area at 16 months 
of age. 


head of the femur but also, by forming a granula- 
tion tissue to vascularize the joint cartilage. 
Nussbaum injected opaque dyes into the round 
ligament vessels and always found them entering 
the head of the femur. 

Kolodny, also by the injection method, reported 
he was able to demonstrate that the central region 
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Fig. 7a. 
The specimen is from the femur of a boy 7 years 
The injections were made successively in the 


Fig. 7. 
ot age. 
nutrient artery of the shaft, both the superior and inferior 
capsular arteries, and the ligamentum teres arteries. The 
injected specimen submitted shows a very extensive blood 


supply already established throughout the head and 
neck of the femur. Also the capsular arteries are demon- 
strated to be the most direct and important source of 
nourishment to the ossifying center in the head of the 
femur. Fine end arteries or terminal branches of these 
arteries can be seen to penetrate to the very periphery of 
the expanding ossifying portion of the femoral head. Some 
of these minute vessels have given way under the pressure 
exerted on the opaque fluid, during injection, as can be 
seen by the collection of lakes of the material in the sub- 
condylar area about the periphery of the head of the femur. 


of the femoral head was directly entered by vessels 
of the round ligament after they had penetrated 
the head at the fovea capitalis. Mazzarella re- 
ported that the head of the femur in the newborn 
was nourished by the artery of the round ligament 
as well as branches from the capsular arteries 
after the second year of life, the time of establish- 
ment of the epiphyseal cartilage and appearance 
of the center of ossification in the femoral head. 
He also agreed with Lexer and Langer that the 
head is also supplied with blood from anterior 
branches from the neck which pass through the 
epiphyseal cartilage, but these last vessels are of 
little importance in his opinion. Schmorl ex- 
pressed the idea that as early as the second year 
of life, the ligamentum teres vessels begin to 
obliterate by proliferation and swelling and 
atrophy of parts of the vessel wall. This was 
regarded by him as physiologic obliteration; 
inactivity atrophy. It was also his belief that 
trom the second year until the third decade of life 
there was no great change in the condition of the 
ligamentum teres. After the third decade of life, 
the lumen of the vessels becomes narrow, showing 
only a narrow slit or one entirely impermeable. 
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Fig. 8. 


Fig. 8a. 


Also in this lateral view, one notices a few end artery 
branches of the injected nutrient artery passing through 
thinned out portions of the dome of the epiphyseal plate. 

Fig. 7a. Lateral view of the same specimen as in Figure 
7. Here we see again the tremendous fine network of 
arteries distributed to all portions of the femoral head as 
the ossifying center expands. However, the significant 
fact to be noted is that in this view contact has not been 
made between the capsular arteries and those of the 
ligamentum teres. 

Fig. 8. Specimen from a to year old girl. Ligamentum 
teres and nutrient artery injection. Branches from 
nutrient vessels seem to penetrate the epiphyseal plate and 
terminate in the ossifying nucleus. The material injected 
by way of the ligamentum teres vessels failed to enter 
the head. 


These processes were thought by him to be 
physiologic involution after the end of the growing 
period. After the fifth decade of life the changes 
of the vessels are usually pathologic. There is, 
therefore, a continuous decrease of blood flowing 
to the head of the femur after the second year of 
life, until changes in the ligamentum teres make 
the blood circulation impossible. It is obvious 
then that Schmorl is of the opinion that the liga- 
mentum teres vessels are of importance in nourish- 
ing the growing head of the femur before the 
second year of life. 

Luschka in 1865 stated that he never failed to 
find arteries which made their way through pores 
of the fovea capitalis into the substance of the 
head of the femur. Logroscino, after injecting 
dyes into the round ligament arteries, found good 
development and distribution of the branches of 
these arteries in a triangular district in both 
youths and adults. Elgart compared the round 
ligament to the umbilical cord whose vessels 
obliterate after losing their function. Devermann, 
Langer, Eggers, Cooper, Bonnet, Moser, Hilde- 
brand, and Anschuetz are other authors who at- 
tribute importance for the nutrition of the head 
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Fig. g. Specimen from a 15 year old boy. 
capsular arteries at the base of the femoral neck. During the injection, the opaque 
material could be seen to drop out through the ligamentum teres vessels, demon- 
strating completion of the anastomosis between the ligamentum teres, the capsular 
and nutrient vessels. All portions of the shaft, neck and head of the femur are 
seen to be well supplied with blood vessels. 


of the femur only to the round ligament vessels 
of juvenile individuals; they have only a second- 
ary and undetermined importance after termina- 
tion of bone growth in the head of the femur. 

Zemansky apparently accepted the opinions of 
the authors mentioned, for he stated, ‘Thus, 
anatomical studies have definitely established 
that, in the adolescent, the femoral head is 
nourished by the round ligament vessels.’’ He 
subsequently did a series of arterial injections, 
using rabbits, according to the method of Gross, 
demonstrating to his own satisfaction that the 
vascular arrangement was not dissimilar to that 
of the human femur at a corresponding age. 
After injecting a series of rabbits of different age 
groups, he concluded that “the blood supply 
from the ligamentum teres vessels to the femoral 
head gradually diminishes and ceases completely 
when the epiphysis unites with the shaft. It 
cannot be stated with certainty that the round 
ligament vessels of the human cease to furnish 
blood to the femur at the same relative develop- 
mental stage. However, inasmuch as all ana- 
tomical evidence indicates that these vessels 
usually are completely closed in human adult 
life, it is most likely that a similar condition 
exists.” 

Chandler after studying serial sections of 
femoral head and ligamentum teres in 20 fetal 
specimens, 7 months to term, reported that 


The only vessels injected were the 


vessels are present long before the seventh month. 
As soon as the vessels of the round ligament enter 
the head they branch and continue to penetrate 
into the substance of the bone. He further 
stated that a union is present between the vessels 
of the round ligament and the capsule or meta- 
physeal arteries in adult life, but such union has 
not occurred in the specimens available for his 
study. He failed to express an opinion as to when 
anastomes of these two systems took place beyond 
saying such union probably occurs some time 
after birth. Thus, we have an extensive group 
of investigators who believe that the ligamentum 
teres vessels uniformly enter the substance of 
the head of the femur in infants and growing 
children and are its chief, if not its only, source 
of blood supply during all or a major portion of 
the growth period. 


VISCERAL CAPSULAR VESSELS 


A second group of investigators, after ana- 
tomical studies, are of the opinion that the cap- 
sular arteries entering the femoral neck near the 
epiphyseal plate, not the ligamentum teres vessels, 
are the true source of nourishment to the growing 
femoral head. As previously mentioned, Hyrtle 
observed vessels in the round ligament, but con- 
cluded that they anastomosed with veins at the 
junction of the ligament with the head and then 
passed back through the ligament. He further 


ee 





a a a ae ae ae ae ee a | Ul 











WOLCOTT: CIRCULATION IN DEVELOPING FEMORAL HEAD AND NECK 65 


stated it was his opinion that the epiphyseal 
nucleus in the femoral head of growing children 
received its blood supply from the capsular vessels 
of the neck. Walmsley in 1915 studied the liga- 
mentum teres in cross section by aid of a hand 
lens and also by injection methods. He reported 
that “the ligamentum teres does not convey blood 
into the head of the femur. Most of the foramina 
in the fovea capitalis are channels of communica- 
tion of the ligamentous tissue into the cartilage of 
the fovea and osseous substance of the bone, not 
vascular openings.” Chandler in 1936 reported as 
his opinion that the “head of the femur, before 
fusion of the epiphyses, received its blood supply 
through the branches of the cervical vessels 
which lie in the folds of reflected synovia along the 
femoral neck and from the vessels of the ligamen- 
tum teres. After fusion of the epiphysis at the 
conclusion of growth, small vessels of the femoral 
neck anastomose with those of the femoral head.”’ 


ANIMAL EXPERIMENTATION 


Several investigators have done animal experi- 
ments using cats, dogs and rabbits to conduct 
studies of the effect produced on growing femoral 
heads by interrupting the various blood supplies 
to the upper end of the femur. In this group the 
work of Cella in 1936 is especially interesting. He 
used cats, dogs, and rabbits of different ages. In 
the first group resections of the round ligaments 
were done at one day of age, before the formation 
of the nucleus of ossification. The specimens were 
recovered after the growth period. In this group 
there were no microscopic changes in the head of 
the femur. Microscopically, there was a small 
zone, corresponding to the insertion of the round 
ligament, having poor staining ability; the cells 
with small nuclei. The center of ossification ap- 
peared always normal. The second group of 
animals operated upon to days after birth pro- 
duced the same macroscopic and microscopic 
changes as were observed in the first group, but 
they were more pronounced. There was pro- 
duced an ischemic triangular zone with the base 
at the implantation of the round ligament, reach- 
ing down to the center of ossification. The cells 
in this area contained small nuclei and granulous 
protoplasm. The nucleus of ossification appeared 
normal always and did not show any defect of 
osteogenesis. In the third group of 40 day old 
animals at 5 months and in old animals, no 
macroscopic or microscopic changes followed 
division of the ligamentum teres. The conclusions 
as stated by Cella are: 

1. The round ligament carries vessels which 
contribute to, but are not indispensable for, the 


development of the osseous district which corre- 
sponds to the implantation of the round ligament. 
They play a réle only in the young animals 
(rabbits and cats) previous to the formation of 
the nucleus of ossification, especially during the 
first moments of its formation. 

2. The importance of these vessels diminished 
rapidly with increasing age of the animals and 
even immediately after the formation of the 
center of ossification there occurs no change in 
the head of the femur after elimination of these 
vessels, except in a small zone around the im- 
plantation of the round ligament. 

3. The nucleus of ossification of the head of 
the femur obtains its blood supply from branches 
of the posterior circumflex artery. The vessels of 
the round ligament have no importance what- 
soever in its nutrition. Our own experience in 
experimental work on young dogs is identical 
with that of Cella. After the division of the 
ligamentum teres, the femoral heads reclaimed at 
the end of 30 and 60 days showed no change when 
compared with the control head, except for a 
slight depression of flattening about the insertion 
of the ligamentum teres. We were also able to 
prove to our own satisfaction that the capsular 
arteries, even at the 5th week, send very definite 
vessels into the ossifying center. The circulation 
pattern of these vessels was easily demonstrated 
by the injection method (Fig. A). Obviously 
these findings offer a logical explanation of the 
absence of changes in the ossifying center follow- 
ing the division of ligamentum teres in experi- 
mental animals. 

Iselin who conducted similar experiments on 
young dogs, and Bergmann who worked on young 
rabbits, reported like findings. Stewart, after 
extensive investigations on young dogs, re- 
ported “no marked changes occurred in the 
animals in which the ligamentum teres alone was 
cut.” 

In view of the fact that uniformly when the 
ligamentum teres in young animals is divided, 
no gross changes occur in the ossified center of 
the head of the femur, we believed we were 
justified in taking sides in this controversy with 
those who were of the opinion that the capsular 
vessels, not the ligamentum teres vessels, furnish 
nourishment to the growth center in the head of 
the femur. To add further proof that such was 
the case, we decided to make an attempt, by the 
injection method, to demonstrate the circulation 
pattern of the capsular and nutrient arteries at 
various age levels, beginning with fetal life and 
carrying on into the adolescent years when 
we were quite certain that these circulations 
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finally broke through and established an anasto- 
mosis with the round ligament vessels. Fresh 
autopsy material was secured and the vessels were 
immediately injected with opaque material under 
twelve power binoculars. We used a specially 
constructed thirty gauge needle and a one cubic 
centimeter syringe. X-ray films were taken to 
demonstrate the course of the blood vessels. A 
group of specimens have been selected from the 
accumulated material varying as to age groups 
from the 8th month of fetal life to 15 years of age. 
This material is now presented in the hope we will 
be able to show satisfactory evidence that: 

1. The nutrient artery of the shaft establishes 
communication and definitely anastomoses with 
the capsular arteries very early, even in fetal life. 

2. The capsular arteries very early in life push 
several sizeable blood vessels through the cartilage 
at the junction of the head and neck, which vessels, 
however, go around the epiphyseal line, by-pass- 
ing that cartilage, so to speak, and as soon as 
they enter the cartilaginous substance of the 
femoral head, angulate at 45 degrees and travel 
directly to the ossifying center. Doubtless both 
the posterior superior and posterior inferior cap- 
sular arteries send branches to the growth center. 
However, we have not been able to demonstrate 
both as contributors in every instance. 

3. The capsular arteries are the only essential 
source of blood supply to the ossifying center in 
the head of the femur. We failed in all our at- 
tempts to demonstrate injected material entering 
the substance of the head of the femur in infants 
and children by way of the ligamentum teres 
vessels, although we were able successfully to force 
the opaque material through these vessels to the 
fovea. 

4. The anastomosis between the capsular 
arteries and the ligamentum teres vessels does not 
take place until the ossifying center of the head 
is expanded to the point where only thin artic- 
ular cartilage separates the capsular and ligamen- 
tum teres vessels at the fovea. As the cartilage in 
this area thins out, the contact between these two 
systems occurs and anastomosis is accomplished, 
perhaps at approximately the 12th to 14th year 
of life. Failure for any reason to establish this 
anastomosis accounts for the 20 per cent of 
adults in whom the ligamentum teres vessels fail 
to enter the head. 


DEMONSTRATION OF INJECTED SPECIMENS 


In Figure 1 is presented the femur of an 8 
month old fetus which was injected by way of 
the nutrient artery of the shaft only. Itisseen that 
the injected material has found its way into the 


capsular arteries shown at the base of the neck 
of the femur. This specimen demonstrates the 
fact that an anastomosis is present between the 
nutrient and capsular arteries and was established 
even before birth. 

In Figure 2, a specimen of an infant only 6 
weeks old, the medial circumflex artery only was 
injected. This specimen demonstrates an early 
penetration of the capsular arteries into the 
cartilaginous head of the femur. 

Figure 3 is a specimen taken from a 6 weeks old 
infant. Injections of the medial circumflex liga- 
mentum teres and nutrient vessels were made. 
Although none of the injections were entirely 
satisfactory, the opaque material in small amounts 
reached the capsular arteries and they are clearly 
demonstrated to be entering the substance of the 
head of the femur; in fact, one branch penetrates 
nearly to the nuclear area of the head. 

Figure 4 is a femur taken from an infant 14 
months of age. In this case the medial circumflex 
artery was first injected. The inferior capsular 
arteries can be seen to penetrate into the osseous 
center and the developing head of the femur. 

Figure 4a is a lateral view of Figure 4 and dem- 
onstrates the extent to which the capsular arteries 
supply the growing center of the femoral head at 
14 months of age. The nutrient artery was later 
injected in this same specimen. The injected 
material filled innumerable end arteries proximal 
to the epiphysial line. 

Figure 5 shows the femur of a boy 2 years old. 
In this case the nutrient artery of shaft only was 
injected. The anastomosis between the nutrient 
artery of the shaft and capsular arteries of 
femoral neck is shown. In this instance the cap- 
sular arteries of the neck were not injected di- 
rectly. 

Figure 6 isa specimen from an infant 16 months 
of age. The capsular arteries were first directly 
injected at a point where they branch from the 
medial circumflex artery. In this injected speci- 
men is demonstrated very clearly and positively 
the patterns of distribution of the arteries which 
contribute blood to the nuclear ossifying center 
of the head and neck of the femur as early as the 
age of 16 months. It is apparent that the very 
small arteries which travel the length of the lig- 
amentum teres supply nourishment to the fovea 
and a shallow adjacent area of the head of the 
femur. It is also evident from this specimen that no 
end branches of the nutrient arteries penetrate the 
epiphyseal plate area at 16 months of age. 

In Figure 7 is presented the specimen from the 
femur of a boy 7 years of age. In this case the 
injections were made successively in the nutrient 
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artery of the shaft, both the superior and in- 
ferior capsular arteries and the ligamentum teres 
arteries. This injected specimen shows that a 
very extensive blood supply has already been 
established throughout the head and neck of the 
femur. Also the capsular arteries are demon- 
strated to be the most direct and important source 
of nourishment to the ossifying center in the 
head of the femur. Fine end arteries or terminal 
branches of these arteries can be seen to pen- 
etrate to the very periphery of the expanding 
ossifying portion of the femoral head. Some of 
these minute vessels have given way under the 
pressure exerted on the opaque fluid, during in- 
jection, as can be seen by the collection of lakes 
of the material in the subcondylar area about 
the periphery of the head of the femur. In this 
lateral view, one also notices a few end artery 
branches of the injected nutrient artery passing 
through thinned out portions of the dome of the 
epiphyseal plate. Apparently, then a few of these 
arteries pierce the substance of the plate as it 
thins out and play a minor réle in nourishing the 
head, later forming an anastomosis with the cap- 
sular arteries in this area. Attention is particular- 
ly called to the apparent contact between the lig- 
amentum teres vessels and those of the capsular 
arteries in the ossifying head. (See lateral view of 
same specimen Figure 7a.) 

Figure 7a is a lateral view of the same specimen 
as in Figure 7. Here again is shown the tremen- 
dous fine network of arteries distributed to all 
portions of the femoral head as the ossifying 
center expands. However, the significant fact to 
be noted is that in this view contact has not 
been made between the capsular arteries and those 
of the ligamentum teres. 

This contact or anastomosis will, undoubtedly, 
take place as soon as the ossification in the head 
has extended or expanded to the subfoveal area 
through the base of which fine terminal branches 
of the ligamentum teres penetrate for a very 
short distance during infancy and childhood. 

Figure 8 is a specimen from a tro year old girl. 
In this case the ligamentum teres and nutrient 
arteries were injected. Branches from nutrient 
vessels seem to penetrate the epiphyseal plate and 
terminate in the ossifying nucleus. The material 
which was injected by way of the ligamentum 
teres vessels has failed to enter the head. 

Figure 9 is a specimen from a 15 year old boy. 
The only vessels injected in this instance were the 
capsular arteries at the base of the femoral neck. 
During the injection, the opaque material could 
be seen to drop out through the ligamentum teres 
vessels, a fact demonstrating the completion of the 


anastomosis between the ligamentum teres, the 
capsular and nutrient vessels. 

In this specimen it is also seen that all portions 
of the shaft, neck and head of the femur are 
seen to be well supplied with blood vessels. It 
is apparent that a considerable time before the 
age of 15 there had been contact established be- 
tween the blood vessels of the ligamentum teres 
and the capsular arteries. Also fine branches 
of these arteries communicate with those of the 
nutrient artery of the shaft, for although the 
only injection made was into the capsular ar- 
teries as they left the medial circumflex vessel 
at the base of the neck of the femur, the opaque 
material penetrated through those vessels and 
into their anastomosis with those of the nutrient 
artery in the shaft of the femur. 

This specimen likewise disproves the existence 
of a so called “silent area of nourishment” in the 
head or nek of the femur. 

It is suggested that the use of a large sized 
reading glass will help materially in the inter- 
pretation of the roentgenograms presented. 


COMMENTS 


As a result of our experience it seems reasonable 
to conclude that the injection method is a prac- 
tical way of studying the vascular pattern in the 
head and neck of the femur at different age levels. 
By this method we have been able to visualize 
the development of the blood supply which 
nourishes the ossifying center in the head of the 
femur during the entire growth period. It also 
has been possible by this method of study to be- 
come informed of the location of the course of 
the vessels within the femoral neck and head 
which nourish the growth area from the beginning 
through to its completion. Obviously such knowl- 
edge should prove to be both helpful and satisfy- 
ing in any approach to a better understanding 
and treatment of certain hip conditions often 
met in children. We have in mind especially Legg- 
Perthes’ disease and the socalled slipped epiphysis. 


CONCLUSIONS 


1. The ossifying center in the developing 
head of the femur in infants and children 
receives its blood supply from the visceral 
capsule vessels which arise from the median 
circumflex artery. 

2. The ligamentum teres vessels do not enter 
the head of the femur in children, nor do they 
contribute to the nourishment of the growing 
femoral head, except for very small vessels which 
accompany the fibr us tissue at the implantation 
of the ligamentum teres into the fovea area. 
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3. The anastomosis between the ligamentum 


teres vessels, the capsular arteries and the nutrient 
artery of the shaft does not take place until the 
ossification of the head of the femur is practically, 
if not entirely complete, at which time the 
vessels of the three systems unite by penetrating 
the thinned out cartilage area at the fovea, thus 
establishing the anastomosis. 

4. The ligamentum teres circulation is a closed 
circulation ir so far as the femoral head is con- 
cerned until such an anastomosis takes place. 
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CHEMICAL CONSIDERATIONS GOVERNING THE LOCAL 
CHEMOTHERAPY OF WOUND INFECTIONS 


FRANZ C. SCHMELKES, Ph. D.. Belleville, New Jersey 


LTHOUGH it is well recognized that the 
concentration of hydrogen ions funda- 
mentally influences most physiological 
processes, its effect upon the healing of 

wounds and epithelization thas not been investi- 
gated extensively. While the hydrogen-ion con- 
centration (pH) of different tissues varies con- 
siderably, it deviates only in special instances 
from that of the circulating blood. The impor- 
tance of maintaining hydrogen-ion concentration 
in tissue repair is suggested by the fact that tissue 
growth in culture media proceeds at an optimum 
rate at hydrogen-ion concentration 7.3. 

Most pathogenic bacteria on the other hand 
produce acid from their metabolites, particularly 
from carbohydrates, although there are several 
exceptions especially among those with pre- 
dominantly proteolytic activities. Although few 
data are in the literature on the hydrogen-ion 
concentration of infected wounds there is general 
agreement that infection produces acidity. In a 
recent study! the hydrogen-ion concentration of 
grossly infected wounds was found to be below 
pH 6 and in some instances approached pH s. 
As the infection clears up the hydrogen-ion con- 
centration of the wound secretions decreases, 
while in a clean healing wound it is usually 
about pH 7.3. 

From Menkin’s data, it appears that inhibition 
of wound repair in infected wounds may be due 
at least in part to the low hydrogen-ion concentra- 
tion of pus. An interesting example of this effect 
occurs in the treatment of burns with tannic acid 
solution (pH of 3.5 to 4). The purpose of using 
tannic acid is to produce a clogging effect by pre- 
cipitating protein on the burned surface, a process 


Because of his outstanding contributions in the field of chemo- 
therapy, the late Dr. Schmelkes was invited by the Regents of 
the American College of Surgeons to participate in the 1942 
Clinical Congress of the College, which had to be cancelled be- 
cause of the war emergency. It is fortunate for all of us that 
Dr. Schmelkes’ paper was completed shortly before the untimely 
death of this brilliant scientist. The members of the Department 
of Surgery of the Johns Hopkins Medical School consider them- 
selves fortunate in having been in close association with Dr. 
Schmelkes, and his co-operation and advice have been very 
helpful to all of us. I take personal pride in having requested 
the preparation of this, his last paper.—ALFRED BLALOCK 

ig the Research Department Wallace & Tiernan Prod- 
ucts, Inc. 

_1Dr. James A. Dingwall, Department of Surgery, Cornell 
University Medical School, personal communication. 
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frequently considered similar to the tanning of 
hides although: different in many respects. The 
precipitation of proteins by tannic acid is incom- 
plete or even absent at neutral or slightly alkaline 
reaction and its optimum is at about pH 4. 
Eschar formation at alkaline reaction may there- 
fore be delayed considerably. Moreover, the 
alkaline tannates are highly susceptible to oxida- 
tion, which is further favored by the fine state of 
subdivision brought about by spraying in air. 
The use of tannic acid at pH 7 is therefore im- 
practical. It is now gradually becoming recog- 
nized that the treatment of burns with tannic 
acid solutions of low hydrogen-ion concentration 
is to some extent a compromise, and in borderline 
cases tissue destruction by tannic acid may convert 
a second degree burn into a third degree burn. 

In this connection, it is of interest to note that 
some of the established agents used in wound 
and burn therapy are buffered to slightly above 
neutrality. This seems to be more than mere co- 
incidence. The hydrogen-ion concentration of 
Dakin’s solution is pH 8.5; of zinc peroxide sus- 
pension, pH 7.8; of azochloramid solution, pH 
7.4; of Pickrell’s solution, pH 9.0. 

The influence of hydrogen-ion concentration 
on the effect of various antibacterial agents has 
been extensively investigated. It has been found 
that most agents possess a more or less wide 
hydrogen-ion concentration range of optimum 
activity and that the activity of antibacterial 
chemicals usually decreases at high acidity and 
alkalinity (4, 5). It is also known that the 
effectiveness of agents of a basic nature, such as 
quaternary ammonium derivatives, acridine dyes, 
and similar agents, increases with a rise of 
hydrogen-ion concentration, whereas that of 
acid agents, as the halogens, phenols, and the 
like, decreases with increasing hydrogen-ion con- 
centration. 

Effect of hydrogen-ion concentration on the 
action of sulfonamides. Recently our laboratory 
and others drew attention to the importance of 
the ampholytic character of the sulfonamides 
(3, 19). (Ampholytes are compounds which can 
act as acids or bases, depending on the hydrogen- 
ion concentration of the medium). The effect of 
hydrogen-ion concentration on sulfonamide ac- 





7° SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE I.—EFFECTIVENESS OF VARIOUS SUL- 
FONAMIDES IN OVERCOMING THE ACTION 
OF P-AMINOBENZOIC ACID, AS MEASURED 
AGAINST ESCHERICHIA COLI IN A SYNTHETIC 
MEDIUM 


_Mal. of Pe AB ber Mol. of : Sulfonamide— 





SA (K=2.2x10-"!) | SP (K=s. 1xto~*) ST (K= 6.2x10 id 








SA=Sulfanilamide SP =Sulfapyridine ST =Sulfathiazole 


tion in vitro was thoroughly investigated, and it 
was found that sulfonamides behave as though 
their effectiveness were proportional to their acid 
strength. Results of experiments given in Table 
I show that the antibacterial effectiveness of 
various sulfonamides increases with increasing 
hydrogen-ion concentration throughout a rela- 
tively wide hydrogen-ion concentration range. 

These observations may have some bearing on 
the accepted theory which explains the action of 
sulfonamides on the basis of competition with 
p-aminobenzoic acid which is a stronger acid 
than any of the commonly used sulfonamides. 
The competitive antagonism between p-amino- 
benzoic acid and sulfonamides is usually ex- 
plained on the basis of their close structural simi- 
larity which enables the sulfonamides to block 
that part of an essential enzyme that is usually 
occupied by p-aminobenzoic acid (21, 22). Since 
it has been found that the anionic form of the 
sulfonamides competes with p-aminobenzoic acid 
on much more favorable terms than the molec- 
ular form, at least at or below pH 7, a rise in the 
hydrogen-ion concentration of the surrounding 
medium causes increased dissociation of the sul- 
fonamide molecules into anions and greatly in- 
creases their antibacterial effectiveness. 


TABLE III.—EFFECT OF HYDROGEN-ION CON- 
CENTRATION ON GROWTH INHIBITION OF 
STREPTOCOCCUS FECALIS* BY SULFONAMIDES 


mgm. % required to reduce growth 
to 4% maximum rate at 

pH 7 PH 9 

1.00 0.010 

0.20 0.009 

0.04 0.008 


Compound 
Sulfanilamide 
Sulfapyridine 
Sulfathiazole 
*This organism grows readily in synthetic media at pH 9. 


TABLE II. —ION ACTIVITY OF SULFONAMIDES* 
| T 
el )/(PAB )| 
[ 


(SAC~)/ 


pH | (SA-)/(PAB) | (PAB ) 


| (ST-)/(PAB>) 











*The values given are arrived at by determining the concentrations of 
p-ar uinobenzoic acid and sulfonamide at which the growth rate of the 
test organisms is reduced to one-half maximum. The anion concentra 
‘ions are then calculated from the dissociation constant and the hydro 
gen-ion concentration. The values of the fraction sulfonamide anion/ 
p-aminobenzoic acid anion (expressed in mols.) are given in the table 
SA=sulfanilamide, ST=sulfathiazole, SP=sulfapyridine, SAC =sul- 
facetimide. 

tEstimated from determinations carried out at slightly different 
hydrogen-ion concentration values. 


A careful quantitative investigation has shown 
that regardless of the hydrogen-ion concentra- 
tion, the competitive ratio of the anions of the 
sulfonamides to the p-aminobenzoate ion (SX~/ 
PAB-) at equal growth inhibition is a character- 
istic of each compound. 

A comparison of various sulfonamides showed 
that each of them possesses a specific anionic ac- 
tivity and that sulfanilamide leads the list. While 
each sulfanilamide anion can overcome from 1.5 
to 3 p-aminobenzoate ions, 3 to 6 sulfathiazole 
ions and 200 sulfacetimide ions are required to 
suppress the action of one p-aminobenzoate ion. 
This high activity of the sulfanilamide anions 
should not be confused with the fact that sulfa- 
nilamide is the least effective of the commonly 
used sulfonamides when they are compared on a 
weight basis at pH 7. As the hydrogen-ion con- 
centration is raised, increasingly larger fractions 
of the total sulfanilamide dissociate into the much 
more powerful anionic form with a simultaneous 
increase of the antibacterial effect. Table III 
shows that at pH 9g the activity of sulfanilamide 
about equals that of sulfathiazole and sulfapyri- 
dine. Since sulfanilamide is very much more 
soluble than sulfathiazole and sulfapyridine, a 
nearly saturated sulfanilamide solution at pH 9 
should be more effective than that of any other 
sulfonamide. 

Since the systemic hydrogen-ion concentration 
cannot be influenced by medication, these con- 
siderations are not applicable except in local 
chemotherapy where buffered materials can be 
used to maintain the hydrogen-ion concentration 
at a level favorable to sulfanilamide action. 

These findings provide an explanation for many 
contradictions in the literature and point to the 
necessity of carrying out all comparative studies 
of sulfonamide action upon bacteria in heavily 
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buffered media in order to exclude variations in 
hydrogen-ion concentration level due to the meta- 
bolic activities of the bacteria under investigation. 
Furthermore, these observations suggest that in 
local sulfonamide therapy the hydrogen-ion con- 
centration level be raised to a point as high as is 
compatible with physiological processes. Finally, 
it appears to be advisable to apply instead of the 
more complex relatively insoluble sulfonamides, 
the more freely soluble sulfanilamide, which is 
not only equally effective on a weight basis but 
in addition is present in a higher local concentra- 
tion. 

Recently Roblin and Bell presented an ingeni- 
ous hypothesis correlating chemical structure with 
the activity of various sulfanilamide derivatives. 
They suggest that the acidic dissociation constant 
of the sulfonamides determines the state of polari- 
zation of the sulfone group which in turn is re- 
sponsible for the sulfonamide activity. Some of 
our experimental findings quite agree with this 
hypothesis. 

Effect of certain polar compounds upon sul- 
fonamide action. In addition to the polar groups 
in the sulfonamide molecule which have been 
shown to be factors of paramount importance, 
it is not at all impossible that the hydroxy] ions 
of the surrounding medium which increase in 
concentration as the hydrogen-ion concentration 
level is raised may have an effect of their own 
upon sulfonamide action.! With other polar com- 
pounds such effects have been demonstrated. 
Urea (9, 15, 20) and asparagin® exert in some 
manner, so far not understood, a “‘medium effect” 
upon either the sulfonamides or the bacteria. 
Asparagin is actually a growth stimulant, in the 
presence of which bacteria proliferate more rapidly. 
To our knowledge it is the only compound known 
to stimulate bacterial growth and to enhance sul- 
fonamide activity at the same time. 

Inactivation of sulfonamide inhibitors. In addi- 
tion to the enhancement of sulfonamide action 
by adjustment of the hydrogen-ion concentra- 
tion to the optimum value compatible with physio- 
logical conditions by use of the “medium effect” 
of one or the other polar substance, sulfonamide 
action may also be greatly enhanced by direct 
inactivation of the specific sulfonamide in- 
hibitors which are always present in pus, necrotic 
tissue, etc. Recent evidence points to the possi- 
bility that this may be effectively and almost 
selectively accomplished by the action of mild 


'Some of our unpublished data indicate that the hydrogen-ion con- 
centration level also influences the effectiveness of the molecular form of 
the sulfonamides independently of their dissociation into anions. These 
new findings present new interesting theoretical problems. 

2? Unpublished data of Dr. Orville W. 
f 


yss. 


TABLE IV.—EFFECT OF UREA AND ASPARAGIN 
UPON THE INHIBITION OF ESCHERICHIA 
COLI BY SULFANILAMIDE 















































Turbidity after 21 hours 
mgm. % 
sulfanilamide | Sujfanilamide | Sulfanilamide | Sulfanilamide 
alone +1% urea + 2% asparagin 

aaee 5 ° ° ° 
10 6 ° ° 

5 251 ° ° 

3 263 22 ° 

‘oe 2 263 129 12 
I 245 240 34 

0.5 245 235 363 

0.2 252 | 247 363 

° 237 | 247 368 





Inoculum 100,000 organisms per c.c. of McLeod’s medium. 


oxidizing agents, particularly by some of the 
chlorine compounds (6, 12, 13, 14, 20). As all 
organic matter including the sulfonamides reacts 
with oxidizing agents, the use of a highly selective 
chlorinating compound is indicated and has ac- 
tually been found to give the best results. If the 
inhibitor in pus is identical with p-aminobenzoic 
acid it is noteworthy that a trace of azochloramid, 
less than the concentration required to show a 
material effect upon the bacteria present, is able 
to inactivate an amount of p-aminobenzoic acid 
present in the pus of infected wounds. 

Another interesting phenomenon is the marked 
effect azochloramid has upon strains which have 
become resistant to the action of sulfonamides. 

At the present time this effect has been demon 
strated only with oxidizing agents such as azo- 
chloramid (Table VI). 


TABLE V.—EFFECT OF AZOCHLORAMID AND P- 
AMINOBENZOIC ACID ON THE INHIBITION OF 
ESCHERICHIA COLI BY SULFANILAMIDE 






































Concentrations mgm. % 
a eeaencena p-Aminobenzoic Azochloramid bbe 
aci 

= : ° 34.0 
° ° o.r 31.0 
= ? ° 1.8 
50 0.1 | ° 33-5 
oth 5° 0.05 | ° 26.0 
a | 0.01 | ° | pan 
5° | o.r o.r 1.5 
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TABLE VI.—EFFECT OF AZOCHLORAMID AND 
SULFANILAMIDE UPON 
FAST ESCHERICHIA COLI 


Inoculum 2,000,000 Escherichia coli per milliliter 


SULFANILAMIDE- 








Azochloramid 
mgm. % 


Sulfanilamide 


mgm. % Turbidity rs hrs. 





° 49.0 





100 45.0 





25 47-5 





° . 44.0 











5 . 0.5 





A pplication of these findings in the local therapy 
of wounds and burns. As has been shown, in- 
fected wounds are acid. Sulfonamides in general 
are much less active under acidic conditions and 
between pH 5 and 6 even the more active com- 
pounds, sulfathiazole and sulfadiazine, exhibit 
only a fraction of their maximum activity. The 
activity of sulfonamides can be increased by 
raising the hydrogen-ion concentration, which in- 
creases their dissociation and apparently also in- 
creases the effectiveness of the molecular form. 
While the more active compounds, sulfathiazole 
and sulfadiazine, are largely dissociated at pH 7, 
the activity of sulfanilamide can be raised to 
that of sulfathiazole and sulfadiazine by raising 
the hydrogen-ion concentration from slightly 
above the neutral point up to pH g. Due to the 
much greater solubility of sulfanilamide, a local 
chemotherapeutic effect might be had at pH 9 that 
would exceed that of sulfathiazole and sulfadiazine. 

A dusting powder was therefore prepared which 
consisted of sulfanilamide buffered with calcium 
carbonate to approximately pH 8.8. Calcium 
carbonate was selected because it acts not only 
as a buffer but also as a reservoir of buffer. Cal- 
cium carbonate is insoluble and becomes soluble 
only to the extent that acid is produced in the 
wound and that its buffering ability is called into 
play. Thus it is possible to insure the presence of 
adequate amounts of buffer for about as long a 
period as sulfanilamide is present in the wound. 

Recently the sodium salts of sulfonamides have 
been proposed for local chemotherapy (2). It 
should be borne in mind that some of the sodium 
salts of sulfonamides are too alkaline for use on 
tissues, while others which yield less alkaline 
sodium salt solutions, such as sulfathiazole and 
sulfadiazine, do not increase in activity when the 
hydrogen-ion concentration level is raised beyond 
that of the tissues. The use of sparingly soluble 
buffer is indicated because it maintains the alka- 
line reaction for a relatively long period of time. 


TABLE VII.—THE VALUE OF BUFFERED SUL- 
FANILAMIDE IN PROPHYLAXIS 











Infected 
wounds 
Cases % 


Primary 
healing 
Cases % 


Sulfanilamide | 22 69 


Average no. of 
days in hospital 
after excision 


Drug employed 
0.5-1.5 gm. 





10 31 27.9 





Sulfathiazole 5 100 None 22.0 





None 2m 72 8 27 24.8 
96.4 |1 3.6 18.8 





Buffered sul- 27 
fanilamide 

















The buffering action of highly soluble sodium sul- 
fonamides is fleeting. 

Preliminary clinical investigations with buffered 
sulfanilamide powder have borne out these theo- 
retical considerations. Captain J. V. Scott at the 
Station Hospital at Fort Belvoir, Virginia,! has 
treated a series of contaminated wounds resulting 
from the excision of pilonidal cysts with the re- 
sults shown in Table VII. These wounds were pri- 
marily closed after the chemotherapeutic agents 
were implanted. Calcium carbonate has addi- 
tional theoretical advantages inasmuch as it has 
been shown by Hamburger that calcium ions 
stimulate phagocytic activity. 

Another application of the buffering principle re- 
fers to the treatment of burns. It has been pointed 
out here that the acidity of tannic acid interferes 
with full utilization of the antibacterial effects 
of the sulfonamides. Moreover, the acidity of 
the solution itself may impair the rate of tissue 
repair. This was kept in mind in preparing the 
preformed therapeutic membranes which have 
recently been discussed by Andrus, Nickel and 
the writer in a preliminary communication. These 
membranes consist of a transparent hydrophilic 
plastic, contain 10 to 30 per cent sulfonamide and 
are buffered with calcium carbonate. They also 
contain urea which, as here mentioned, was found 
to enhance sulfanilamide action and a small quan- 
tity of sodium tetradecyl sulfate which reduces 
surface tension and provides adherence to the 
burns. The sterile film is moistened with azo- 
chloramid solution and then placed over the 
cleansed and débrided burned area, covered with a 
pressure dressing, and the lesion immobilized. In 
the treatment of second degree burns, for which 
this film has been largely utilized, ray .id epitheliza- 
tion and freedom from infection has been reported. 
Quite recently Pickrell reported excellent results 
with a film of somewhat similar composition. The 
rapidity and simplicity of application does away 
with time-consuming spraying. During the first 

1 Improvement in immediate results of radical excision of pilonidal 


cysts with primary wound closure by the use of buffered sulfanilamide 
powder.—(in press). 
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TABLE VIII.—STREPTOCOCCAL EMPYEMA 





Concentrations of 
sulfanilamide 
(mgm. %) in 

empyema fluid 


Approximate number of 
streptococci per c.c. of 
empyema fluid 


Date 





2- 47-42 12.65 > 1,000,000 





a- 5-42 5,000,000 





2- 6-42 





2- 7-42 





a- 8-42 





2-10-42 





2-11-42 


2-12-42 S 8.52 
S, AS 3.6 








2-14-42 











2-16-42 S 6.0 








S=Sulfanilamide (per os). : . : 
AS=Azochloramid-sulfanilamide solution (intrapleurally). 
=No determinations carried out. 


48 hours the films are easily removable by simple 
sponging with a sterile aqueous solution. After 
the burn is healed the film flakes off spontaneously. 
From the military viewpoint it is of great impor- 
tance that this film might be used successfully as 
an emergency dressing preceded by superficial 
cleansing only. After an interval of not more than 
48 hours, definitive treatment can be instituted 
if it seems desirable to carry out thorough dé- 
bridement. The emergency application prevents 


further damage to the patient at a time when 
the number of casualties overtaxes the available 


personnel and facilities. Finally, the compact- 
ness of this material makes it easy to ship which, 
under present conditions, is a desirable feature. 

The clinical effect of oxidizing agents when 
used with sulfonamides has been discussed by 
Goldberger and by Neter, who have commented 
upon the rapid cleanup of local infections which 
were treated with mixtures of sulfonamides and 
azochloramid. A table taken from Neter’s recent 
paper shows the effect of a few milligrams of azo- 
chloramid upon the bacterial count in an empyema 
fluid which was refractory to sulfonamide therapy 
alone. Neter has used freshly prepared mixtures 
of sulfanilamide and azochloramid. This is im- 
portant because azochloramid slowly reacts with 
sulfanilamide and thereby loses its effectiveness 
(Table VIII)." 

Methods of simultaneous application of azo- 
chloramid and sulfonamides were recently de- 

' After extensive research it has been possible to produce a stable mix- 
ture of azochloramid and buffered sulfanilamide which, in the form of a 


sterile surgical dusting powder, has been used successfully i in the treat- 
ment of wound infections. 


scribed by Hanrahan and by Long. They have also 
discussed indications for using this combination 


8, Io). 
(8, 10) SUMMARY 


Recent studies of their mode of action have 
shown that the effectiveness of sulfonamides is 
greatly influenced by the hydrogen-ion concen- 
tration of their environment. This is due to the 
fact that the sulfonamide anions are much more 
active than the undissociated molecules. Among 
the sulfonamide anions, the sulfanilamide anions 
possess the greatest specific activity. At pH 8.5 
to 9 sulfanilamide is not completely dissociated, 
yet it is as active as sulfathiazole or sulfadiazine. 
Some polar compounds, such as urea and aspar- 
agin, increase sulfonamide activity. Oxidizing 
agents, particularly azochloramid, also have an 
enhancing effect on sulfonamide action. This 
can be attributed to the destruction of sulfona- 
mide inhibitors. The therapeutic applications of 
these findings is discussed. 
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THE MAXIMAL VOLUME OF THE HUMAN SPLEEN 


PATRICK P. T. WU, M.D., M.S. (Exper. Surg.), Ph.D. (Exper. Surg.), F.A.C.S., Rochester, Minnesota 


NE of the romantic episodes in medi- 

cine is the accidental way in which the 

function of the spleen as a blood reser- 

voir was discovered. In 1921 Barcroft 
and his party were on a voyage to the Peruvian 
Andes to study mountain sickness. On reaching 
tropical waters, members of the party discovered 
that the blood volume and the concentration of 
hemoglobin had increased, whereas, after they 
crossed the equator and reached colder regions, 
these values declined again. It appeared that the 
extra amount of blood had been first released from 
and subsequently returned to a considerable but 
then hidden storehouse. The spleen was suspected 
of being such a reservoir. Experiments on animals 
in the laboratories in the course of time proved 
this to be true. 

The weight of a normal spleen from an adult 
man is notoriously susceptible to great variations. 
In one standard textbook of human anatomy the 
range was set between 100 and 250 grams, whereas 
in another it was put at 80 to 300 grams. Ina 
statistical study of the weights of 4,000 normal 
spleens; Krumbhaar and Lippincott found the 
average weight of the spleen to be 170 grams when 
a person is from 16 to 20 years of age, 155 to 160 
grams when the person is between 26 and 65 years 
old and progressively less aftentheageof65 years has 
been attained. Kaufmann believed that spleens 
weighing more than 120 grams probably are not 
normal, whereas Bell considered any spleen weigh- 
ing more than 300 grams as nearly always ab- 
normal in some respect. 

Ahronheim has demonstrated by experiments 
with modeling clay that one cannot compute with- 
out gross error the volume of the spleen on the 
basis of measurements of the length, width, and 
thickness of the organ. The author cannot agree 
with him, however, that weight appears to be the 
most nearly accurate way of expressing the size 
of an organ. 

The efficiency of the spleen as a blood reservoir 
would be limited, indeed, if its capacity were 
adjudged on the basis of weight as determined at 
postmortem examination. Bunting has pointed 
out that the difference between the weight of a 
normal human spleen and that of another washed 


The work was done under the direction of Dr. H. E. Robert- 
son, Section on Pathologic Anatomy, Mayo Clinic. Dr. Wu, 
fellow, Mayo Foundation. 


free of blood is only 40 to 50 grams. It would 
seem, however, that the crux of the matter lies 
rather in the magnitude of the difference between 
the volume of the spleen during life and the vol- 
ume of the same spleen after death. Barcroft and 
his colleagues demonstrated in the cat the striking 
phenomenon that the spleen during life might be 
two to four times greater than it is after death 
from hemorrhage or drowning has occurred. Does 
this apply to the spleen in man? The answer is, 
hard to obtain, because in the medical literature 
there is a dearth of information on the maximal 
volume of the human spleen. 


NATURE OF THE STUDY 


The purpose of this study was to inquire into 
the maximal volume of the normal spleen in man 
with particular reference to its provision of a po- 
tential space for the storage of blood. Since the 
medical profession is now keenly interested in the 
question of blood banks, this seems to be an 
opportune time at which to assay the capital that 
may exist in reserve in this autonomous bank in 
the human body. 


MATERIAL AND METHOD 


The material used in this study consisted of 
spleens which were obtained from a series of 20 
unembalmed bodies at postmortem examination 
at the Mayo Clinic. Fourteen spleens were ob- 
tained within 4 hours after death of the patients 
and 5 others in less than g hours after death of 
the patients. One spleen was taken from a patient 
who had died 3 days previously at another 
hospital. 

Spleens were secured from 15 males and 5 
females, whose ages had ranged from 16 to 89 
years. There was 1 patient each in the second 
and fourth decades; 2 patients each in the third 
and fifth decades, 4 each in the sixth and seventh 
decades, and 3 each in the eighth and ninth 
decades. The height of the males varied from 158 
to 187 centimeters, and that of the females varied 
from 155 to 172 centimeters. The weight of the 
males ranged from go to 201 pounds (41 to 91 
kgm.), and that of the females from 100 to 150 
pounds (45 to 68 kgm.). The surface area was 
computed according to the formula of Dubois, 
with the aid of the nomogram devised by Boothby 
and Sandiford. 
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TABLE I.—MEASUREMENTS OF TWENTY SPLEENS OBTAINED AT NECROPSY AND CERTAIN DATA 
CONCERNING PATIENTS FROM WHOM SPLEENS WERE OBTAINED 


Patient 








Body 








Surface 
area 
sq. meter 


Height, 
cm. 


Weight * 
Ib. 


184 


Spleen-body 
blood volume 
volume, ratio, 

c.c. per cent* 


Maximal 
volume, 


Initial 


Difference 
volume, 


in volume, 
cx. 


Computed 
blood 





5775 1.5 





5676 3.6 





6138 





4752 











6204 





6567 








6336 








5511 





6864 








5808 





5478 








5445 








6996 





4086 





5940 


$742 


5016 


5049 

















4653 























se, 115 1.56 














215 5148 





“*Computed thus: in case 526 the computed blood volume of the body was 6,567 c.c. The spleen in the same case had a potential capacity to store 
400 c.c. of blood, which is 6.1 per cent of the total blood volume of the body (6,567 c.c.). 


Only those spleens which were normal on in- 
spection and palpation were used in this study. 
Twenty such spleens were secured. First, they 
were weighed. The volume of the spleen was de- 
termined by noting the amount of water displaced 
when the spleen was submerged in that medium. 
Henceforth in this study this particular volume 
will be called the “initial volume”’ of the spleen. 

Next, a glass cannula was inserted into the 
splenic artery and tied in place. A piece of rubber 
tubing was used to connect the cannula with a 
water faucet. The spleen was immersed in water, 
and air was removed from the perfusion system. 
The tap water was turned on gradually, until the 
spleen became distended and blood began to issue 
freely from the splenic vein. Perfusion was con- 
tinued for from 15 minutes to half an hour, until 
the maximal amount of distention, short of that 
which would produce rupture of the splenic cap- 
sule, was obtained. Then the volume of the spleen 
was determined again by the method of displace- 
ment of water. The volume thus obtained will be 


called the “maximal volume” of the spleen. The 
difference between the maximal and the initial 
volumes of the spleen is taken as the potential 
capacity of the organ as a blood reservoir (tenth 
column in Table I). 

RESULTS 

Pertinent data and results of this study are 
given in Table I. The volumetric determinations 
are graphically represented in Figure 1. A number 
of points seem to be interesting enough to need 
elaboration. 

The weights of the spleens in this series varied 
from 60 to 360 grams. Sixteen of the 20 spleens 
weighed between 105 and 270 grams. 

The initial volumes of the spleens varied from 
60 to 350 cubic centimeters. Both of the patients 
concerned were males, 82 and 66 years old, re- 
spectively. The range of variation in initial vol- 
ume among the females was between 100 and 175 
cubic centimeters. Twelve of the 20 spleens had 
initial volume between too and 200 cubic centi- 
meters, inclusive. 
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Fig. 1. The initial volume of the spleen is represented 
by the solid black area. The difference between the maxi- 
mal and the initial volumes of the spleen is represented by 
the hatched area. The solid black and the hatched areas to- 
gether represent the maximal volume of the spleen. Note 
particularly cases numbered 526, 547, 132a, 600 and 1314. 


The maximal volumes of the spleens varied 
from 120 to 650 cubic centimeters; these values 
apply to the 15 males as well as to the whole 
series (Table I). The spleens from the 5 females 
had maximal volumes of 200, 285, 300, 310 and 
315 cubic centimeters. It is noteworthy that 
only 4 spleens in the series of males had volumes 
less than 350 cubic centimeters (120, 200, 225 and 
250 C.c., respectively) and that the remaining 11 
spleens had volumes in excess of that figure. 

The ratios between the maximal and the initial 
volumes of the spleens are summarized in Table 
II. The maximal volumes of 8 spleens were one 
and a half times to twice the corresponding initial 
volumes. In the case of 8 other spleens, the maxi- 
mal volumes were two, to two and a half, times the 
initial volumes. It is particularly noteworthy 
that the remaining 4 spleens possessed maximal 
volumes which were two and a half to three 
times the initial volumes. In other words, the 
volume of the spleen during the life of the patient 
could be two to three times that after death in 3 
out of every 5 cases in this study (Table II). 


TABLE II.—MAXIMAL VOLUMES OF SPLEENS 


Ratio to initial volume* 

1.5 to 2.0 times 

2.0 to 2.5 times 

2.5 to 3.0 times 

*Tnitial volume” taken as 1 in this table. 


Spleens, no 


The difference between the maximal volume 
and the initial volume of the spleen gives the 
most instructive figure in this study (Table 1). 
As pointed out previously herein, it represents 
the potential capacity of the spleen as a blood 
reservoir. It should be said at this time that much 
blood was washed out during perfusion in all the 
specimens, without exception. The actual po- 
tential space in the spleens must therefore be 
appreciably greater than the figures here given 
would indicate. 

The potential capacities of the spleens which 
were measured in this study varied from 60 to 400 
cubic centimeters. This range applied to the 
spleens from the males as well as to those in the 
whole series. In the case of the females, the range 
of variation was between 100 and 205 cubic centi- 
meters (Table I). Measurement of 5 spleens in 
respect to potential capacity, produced these 
significant figures: 275, 275, 280, 330 and 4co 
cubic centimeters. 


OBSERVATIONS 


Most of the material used in this study was ob- 
tained from elderly persons, as is apparent in 
Table I. Only 4 patients had been younger than 
45 years of age, whereas exactly half of the total 
number were more than 60 years old. Because the 
spleen serves much like a mechanical, chemical, 
and biological filter in the economy of the body, 
it is difficult to conceive of any systemic disease 
which would not leave, in its wake, certain altera- 
tions in the capsule and the connective tissue 
framework of the spleen. To this may be added 
the as yet ill-understood structural expression of 
senescence itself. The consequence is that the ex- 
pansibility and contractibility of the organ must 
necessarily, albeit varying in degree, diminish dur- 
ing the span of life of any person. In other words, 
the capacity of a perfectly “normal” spleen to 
serve as a blood reservoir should be even greater 
than the results of this investigation would indi- 
cate, since most of the spleens in this study were 
obtained from persons already “senescent’’ at 
the time of death. In fact, the situation of the 
spleen in the portal circulatory system would lead 
one to suspect that the peak of its efficiency in 
this important réle might be reached during the 
fetal life of the person. 
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The initial volume of the spleen as measured 
in this study merely provides a sort of base-line 
for each individual case. It possesses no value 
whatsoever for comparison among cases. The rea- 
son is that the initial volume is dependent on the 
degree of distention or collapse of the organ. A 
multitude and diversity of factors may play vary- 
ing roles during the terminal period of life. As 
examples may be mentioned hemorrhage, shock, 
collapse, asphyxia, and physical exertion, all of 
which cause contraction of the spleen. The ad- 
ministration of epinephrine, pituitrin, and other 
sympatheticomimetic drugs is known to exert 
the same effect. The effects of the transfusion of 
blood and of venoclysis of various solutions may 
be reflected in an opposite direction. Finally, such 
conditions as congestive heart failure, cirrhosis 
of the liver with portal hypertension, and me- 
chanical obstruction in the portal venous system 
tend to impede the emptying of the spleen. It is 
thus easy to comprehend why the initial volumes 
varied so much as from 60 to 350 cubic centi- 
meters. The wonder is that the discrepancy was 
not greater. 

On the other hand, the maximal volume of the 
spleen is free from the influence of such variable 
factors. It is obtained under a constant set of ex- 
perimental conditions. Theoretically, the capac- 
ity of the spleen for the storage of blood should 
vary directly in proportion to its maximal volume. 
But this relationship is nullified by the great 
variation in the initial volume of the spleen, as 
noted previously herein. Take, for example, the 
two spleens which had a maximal capacity of 500 
cubic centimeters each (Table I). The capacity 
for blood storage as estimated by the method of 
measurement employed in this study would be 
275 cubic centimeters for one as against 150 cubic 
centimeters for the other. The difference between 
them is the difference between the initial volumes 
of 225 and 350 cubic centimeters, respectively. 

When the maximal volume of the spleen is 
plotted against the surface area of the person 
from whom the spleen was taken, a positive linear 
relationship between the variables is seen (Fig. 2). 
The line in the figure was calculated according to 
the method of least squares. Four of the five fe- 
males had surface areas of less than 1.70 square 
meters, whereas 10 of the 15 males had surface 
areas greater than that figure. Interestingly 
enough, the maximal volumes of the spleens in 
the males and the females tended to group them- 
selves above and below 325 cubic centimeters, re- 
spectively. It may be stated that the maximal 
volume of the spleen seems to vary directly in 
proportion to the surface area. 
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Fig. 2. The maximal volume of the spleen is plotted 
against the surface area of the person concerned. The line 
is calculated according to the method of least squares. 
Note the positive linear relationship between the variables.* 


The difference between the maximal and the 
initial volumes of the spleen as reported in this 
study represents only the lower limit of the po- 
tential capacity of the organ as a blood reservoir. 
The evidence thereof lies in the fact that it re- 
quired from 30 minutes to 2 hours of continuous 
perfusion to rid the spleen of its residual content 
of blood. In other words, the actual storage space 
available in the spleen must be appreciably 
greater than the figures obtained in this study 
would indicate. In view of this fact, particularly 
significant are these figures: 400, 330, 280, 275 
and 275 cubic centimeters, seen in the tenth 
column of Table I. In terms of percentage of the 
total blood volume calculated on the basis of 3.3 
liters per square meter of surface area (Rowntree 
and Brown), these amounts are equivalent to 
6.1, 5.4, 4.4, 4.7 and 4.8 per cent, respectively as 
seen in the last column of Table I. These spleens 
should be able to carry out autotransfusion of a 
considerable amount of blood when the demand 
for it arises. Provisions such as this testify to 
what Cannon called “the wisdom of the body.” 

The weights of the spleens in this series varied 
from 60 grams in 1 case to 366 grams in another. 
If the specific gravity of the blood is taken to be 
1.055, the 60 gram spleen when distended with 
blood would weigh 123 grams and the 366 gram 
spleen when distended with blood would weigh 518 
grams. An extreme instance was found in the 
case of the spleen which weighed 270 grams. 
When it was distended with blood, that spleen 
would weigh 692 grams, which is two and a half 
times the actual weight. The anatomists and the 


*The author is indebted to Mr. Robert P. Gage, of the Division of 
Biometry and Medical Statistics of the Mayo Clinic, for his assistance 
in the statistical analysis. 
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pathologists therefore should correlate the weight 
of the spleen with its degree of distention or 
collapse. One begins to wonder when one should 
use the erudite polysyllabic term “‘splenomegaly,”’ 
which, to begin with, has no more meaning than 
that expressed by “an increase in size and weight 
of the spleen.”’ Certainly, the clinician who has 
been able to palpate a spleen during the life of a 
patient would have to subdue his feeling of pride 
in the feat when he sees the same, but more or less 
contracted spleen at postmortem examination. 


SUMMARY AND CONCLUSIONS 


The volumes of 20 spleens obtained from un- 
embalmed bodies at postmortem examination 
were measured by means of the amount of water 
they displaced. Then the spleens were distended 
by perfusion with water to produce maximal vol- 
umes. 

The initial volumes of the spleens varied from 
60 to 350 cubic centimeters. The factors which 
could be responsible for such variation have been 
pointed out. It is suggested that the weight of 
the spleen should be correlated with its degree of 
collapse or distention with blood. 

The maximal volumes of the spleens seemed to 
vary in direct proportion to the surface areas of 
the patients. The values for maximal volume 


ranged between 120 and 650 cubic centimeters. 
They represented one and a half to two times the 


initial volumes in the case of 8 spleens, two to 
two and a half times in 8 other spleens, and two 


and a half to three times in the remaining 4 
spleens. 

The difference between the maximal and the 
initial volumes of each spleen represented in large 
measure the potential space available for storage 
of blood. This varied from 60 to 400 cubic centi- 
meters. Great significance was attached to 5 
spleens which possessed the capacity to accommo- 
date 275, 275, 280, 330 and 400 cubic centimeters 
of blood, representing 4.8, 4.7, 4.4, 5.4, and 6.1 
per cent, respectively, of the total blood volumes 
of the patients concerned. 
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HERNIATION OF THE NUCLEUS PULPOSUS 


As a Complication of Pre-existing Low Back Instability 


EDWIN M. DEERY, M.D., F.A.C.S., New Lork, New York 


HE object of this preliminary report is 

to urge the more general recognition of 

a group of patients in whom herniation 

of the nucleus pulposus is a complication 
of a preceding low back instability. 

The relatively new entity of herniation of the 
nucleus pulposus has received increasing study 
and clarification throughout the past decade. An 
excellent summary of the work is given by Brad- 
ford and Spurling. The literature since that pub- 
lication continues to give many further reports. 
While the condition is now a well established en- 
tity, it is apparent that it still presents certain 
unsolved aspects. With increasing recognition 
there are increasing numbers of patients being 
operated upon by the neurological surgeon. Many 
other patients, however, are actually being seen 
first by the orthopedic surgeon, because of the two 
complaints of low back and sciatic pain. Each 
specialist has in the past brought but one point of 
view to the problem. The viewpoints have neces- 
sarily been different. Controversial issues have 
not been simplified by some of the perhaps, too 
positive statements made in each specialty. 

The neurological surgeon is routinely diagnos- 
ing these conditions and operating upon such pa- 
tients, and in the past at least he has been in- 
clined to work without any routine collaboration 
with the orthopedic surgeon. In the uncomplicated 
case of herniated nucleus, the results have for the 
most part been very satisfactory. The patient 
nowadays receives a routine operation and is out 
of the hospital in about 3 weeks time. The good 
results in the majority of such cases have probably 
made the problem seem fairly simple. Most 
neurological surgeons are, however, becoming in- 
creasingly aware of the need of orthopedic help 
in solving some of their cases. 

The orthopedic surgeon has been treating low 
back and sciatic pain for a much longer time. 


_ The orthopedic literature contains numerous re- 


ports of groups of patients cured of low back pain 
with “sciatica” by fusion. The orthopedic surgeon 
is rightly troubled to see certain patients who 
need a fusion, treated by laminectomy only. It is 
apparent from my own glances into the orthopedic 
literature that there are also several other ortho- 
From The New York Orthopaedic Hospital & Dispensary. 
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pedic measures that are being used to relieve low 
back pain with ‘“‘sciatica.” 

It is likely, as with so many other conditions 
in the past, that clearer definitions and possibly 
the recognition of subgroups will actually simplify 
rather than complicate the issues. In the routine 
practice of neurological surgery, my own exper- 
iences with herniation of the nucleus pulposus 
(which form no part of the present report), have 
been similar to those of others. For purposes of 
description in this paper such uncomplicated 
cases of herniated nucleus will be referred to as 
group I. These patients give a fairly routine his- 
tory. Most of their pain is sciatic pain with a 
minimum of low back pain. There is no outstand- 
ing preceding history of “back trouble.” Ortho- 
pedic opinion in such cases is that of a stable low 
back and such patients require only removal of 
the herniated nucleus. 

In my capacity as neurological surgeon to The 
New York Orthopaedic Hospital, however, I have 
had a quite different set of experiences. It leads 
me to urge the more general recognition of group 
II cases, i.e., herniated nucleus pulposus as a 
complication of a low back instability. I believe 
this condition should be looked upon as a distinct 
entity from the uncomplicated herniated nucleus. 
If this be done, many of the questions as to the 
need of fusion that we hear being discussed in the 
individual case will solve themselves. How com- 
mon group II cases are, as compared with group I 
cases, cannot be told until many years of reports 
from clinics are available in such a new subject. 
Group II cases are not rare, however. The first 
series of 100 cases of patients operated upon in 
this hospital have now had a sufficiently long 
follow-up to make them a subject for a report 
which will follow soon, presenting both neuro- 
logical and orthopedic aspects. 


DESCRIPTION OF, THE GROUP SEEN AT THIS 
HOSPITAL 


The combination of low back and sciatic pains 
brings increasing numbers of these patients to 
orthopedic hospitals. It is important to describe 
clearly the group of patients seen here who have 
proved to have the combination of both ortho- 
pedic and neurosurgical lesions, i.e., an unstable 
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low back requiring fusion and herniation of the 
nucleus pulposus as well. 

These patients were primarily orthopedic 
cases. They had been treated conservatively in 
the clinic or hospital for their low back instability, 
often for a long time. Because they proved re- 
fractive to conservative treatment, they con- 
stituted the 4 per cent of the clinic cases of this 
condition in which surgical fusion was advised. 
In this group of cases, all those complaining of 
sciatic pain routinely received a thorough neuro- 
logical study before operation was planned. A 
considerable number of these patients proved to 
show neurological signs of a herniated nucleus. 
The neurological study and diagnosis, however, 
were secondary to the decision of the orthopedic 
staff for the need of fusion. Both operations were 
carried out together with satisfactory results. 

Here then is a group of patients in whom both 
an orthopedic and a neurosurgical condition were 
responsible for their complaints. To me it con- 
vincingly establishes this combination as a quite 
separate group from uncomplicated herniation of 
the nucleus pulposus. These patients required 
the services of both the orthopedic and the neuro- 
logical surgeons. The overlooking of either con- 
dition, numerous examples of which we have 
seen, almost surely means further trouble for the 
patient later. The recognition of combined ortho- 
pedic and neurosurgical cases is not new. Among 
those urging that such cases exist have been, 
Goldthwaite, Smith, Spurling and Bradford, Mix- 
ter (18) and Mixter and Barr (19). 

Many men in both specialties have for long 
recognized the need in certain cases of close co- 
operation between the orthopedic and neuro- 
logical specialists. Still lacking, however, is any 
general acceptance of this viewpoint. The gen- 
eral recognition of such combined cases should do 
much in clearing up many of the contested points 
on the subject of “low back and sciatic pain.” 
This combined group has in the past several years 
become increasingly convincing to me. From my 
viewpoint even the patient’s history differs from 
the uncomplicated herniated nucleus seen in rou- 
tine neurosurgical practice. Besides the rela- 
tively recent and predominant complaint of sciatic 
pain, there is a long preceding history of low back 
pain and discomfort. In this special group it is 
my belief that herniation of the nucleus pulposus 
is secondary to and develops after the joint in- 
stability. Failure to recognize such cases almost 
certainly explains some of the failures of cure 
that both orthopedic and neurological surgeons 
have experienced. The relation between a pre- 
ceding joint instability and subsequent hernia- 
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tion of the nucleus pulposus seems quite clear in 
this group. No such problem appears to exist in 
group I, the uncomplicated herniated nucleus. 


THE DIAGNOSIS OF HERNIATED NUCLEUS 


The diagnosis of herniation of the nucleus pul- 7 
posus has been greatly clarified in the past few | 
years. How simple or difficult its recognition stil] 7 


remains a question, as may be judged by even the 
most recent literature. The orthopedic surgeon, 
who sees many of these patients, is necessarily in- 
terested in the diagnosis of this condition. 


The majority of clinicians even up to very re- | 


cently have considered the neurological signs so 
vague that lipiodol has been generally used. From 
this has come many excellent special reports of 
the use of lipiodol in the diagnosis. 

A few, but very few, have taken an extremely 


opposite viewpoint as to the difficulty of diag- 
nosis. These would have us believe that the his-: 


tory alone in such cases is so typical that, with 
or without neurological signs, the diagnosis is 
simple. 

My experience does not agree with either view- 
point. The diagnosis of herniated nucleus pul- 
posus is neither particularly difficult nor simple. 
The lesion produces characteristic neurological 
signs. A careful neurological examination will 
accurately diagnose the presence of a herniated 
nucleus as well as its level, without recourse to 
lipiodol, in almost all cases. Lipiodol is not used 
in this hospital for the diagnosis. 

“Neuralgia” and “neuritis.” Before a descrip- 
tion of the neurological signs produced by a 
herniated nucleus, it seems essential to urge a 
more exact use of the terms “‘neuralgia” and “‘neu- 
ritis.” These terms are still used interchangeably 
in the literature. Adding to the confusion is the 
term “‘sciatica.” “Sciatica” should either be dis- 
carded altogether or modified to “sciatic pain,” 
its commonest present usage. 

“Neuralgia” should be used as meaning pain 
and pain only. Sciatic neuralgia, i.e., sciatic pain, 
is a complaint, not an objective neurological sign. 
Sciatic neuralgia cannot be recognized. It is the 
patient’s complaint and when caused by a herni- 
ated nucleus it disappears as soon as the nucleus 
is removed. 

“Neuritis” as correctly used, implies abnormal 
or retrograde changes within a nerve. It is recog- 
nized clinically by functional losses in the end 
organs supplied by that nerve. In the case of the 
sciatic neuritis produced by the pressure of a 
herniated nucleus on a nerve, functional losses 
both sensory and motor are to be found in the end 
organs innervated by the afflicted nerve. The 
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motor and sensory losses due to the neuritis, con- 
stitute the neurological signs that make a reliable 
diagnosis. Thus while the patient with a her- 
niated nucleus complains of sciatic neuralgia, the 
neurosurgical diagnosis is made on the signs of 
sciatic neuritis. Again, with removal of a hernia- 
ted nucleus the pain (neuralgia) promptly ceases 
to exist, whereas the motor and sensory losses 
caused by the retrograde changes in the nerve 
(neuritis,, persist for many months after opera- 
tion as the nerve recovers (6). For example, an 
absent ankle jerk may not reappear for many 
months after operation. If neuralgia and neuritis 
were used consistently and correctly in the litera- 
ture it would greatly simplify interpretations of 
reported results. f 
HISTORY 

The history of herniated nucleus is that of 
sciatic neuralgia; that is, pain along the course of 
the sciatic nerve. While the history is very char- 
acteristic, it is of course not diagnostic, as some 
would claim. We all know that there are other 
causes of sciatic neuralgia besides a herniated 
nucleus. The complaint then is that of severe uni- 
lateral pain in the leg, experienced along the 
known course of the sciatic nerve. Pain along the 
front or lateral aspect of the leg is not sciatic 
pain. Generally speaking, but not invariably, the 
following facts hold true. The sciatic pain is in- 
creased by all back movements and by coughing 
or sneezing. It may or may not be improved by 
bed rest. It is generally unrelieved or made worse 
by physiotherapy. It is considerably increased 
when the patient bends toward the side of the 
pain. In the combined group seen at the Ortho- 
paedic Hospital there is a good deal of low back 
pain. Moreover the story of low back pain and 
discomfort in this group is generally a long one, 
antedating the onset of sciatic neuralgia by 
months or years. The majority of the patients 
date the onset of the sciatic pain to a fall or a 
lifting strain. 

General features. The patient may appear to be 
fairly comfortable or may be first seen in a severe 
attack of pain. In the latter event there is gen- 
erally a protective limp and the back is bent for- 
ward. There is a flat low back from loss of the 
normal lumbar lordosis and the lumbar spine 
tends to curve away from the side of the pain. 
This feature as well as the increase of pain ex- 
perienced with bending toward the side of the 
lesion are probably related to changes in the size 
o! the intervertebral foramen, Danforth and Wil- 
son. The postural deformities of the lower spine 
due purely to pain and spasm are sometime 
marked in such cases. 


HERNIATION OF NUCLEUS PULPOSUS 81 


Neurological signs. The specific signs of herni- 
ated nucleus in the lower lumbar spinal canal are 
mild but definite. A careful neurological examina- 
tion will reveal them. They are unilateral signs 
of mild losses in motor and sensory functions. 
They are caused by the retrograde neuritic 
changes in the nerve that is being compressed by 
the herniated nucleus. Either motor or sensory 
signs may predominate. Either, but not both, 
may be missing. When a number of these : a- 
tients have been seen, the composite picture Low- 
ever is remarkably characteristic and uniform. 

Motor signs. Muscle strength. The majority of 
these patients will show a little weakness in dorsi- 
flexion of the foot on the affected side. 

Muscle atrophy. ‘s commonly found. In 
general the longer t.:. \..tory, the more the meas- 
urable atrophy. Careiul measurements are made 
at 15 centimeters above and below the patellas 
and the affected leg will usually show a little 
atrophy. Atrophy of the gluteal muscle on the 
painful side is very often found. The mild flat- 
tening of the normal contour is very definite. Few 
examiners look for it. 

Reflex changes. Practically speaking; a reduced 
or absent ankle jerk will be found. It will gen- 
erally prove true, however, that the sensory 
changes to be described, are a more reliable guide 
to the level of the herniated nucleus than are 
motor signs. Almost all patients have a reduced 
to absent ankle jerk, for example, yet the location 
of the herniated nucleus is not always at the 
fourth-fifth lumbar interspace. 

Sensory changes. Most of the patients will show 
characteristic sensory changes along the outer 
side of the lower leg and on the foot. Indeed, 
many patients are aware of some numbness and 
mention it as part of the history. Sensation 
should be tested first for light touch, comparing 
the two legs. The patient’s eyes should be closed. 
If patients can see light touch being tested for, 
they will generally give less correct answers. A 
light rubber band or cotton should be used. 
Diminution of pin prick will be found in the same 
area where light touch is diminished or lost. 

Much has been written about the discrepancies 
of sensory distribution shown in anatomical 
charts. Sensory overlap to any given area has 
also concerned the clinician in attempting to in- 
terpret findings. Practically, in testing these pa- 
tients the following facts will prove to aid in cor- 
rect diagnosis. The outer side of the lower leg 
as well as the outer side of the ankle and foot can 
be considered the area supplied by the 1st and 2d 
sacral nerves. If the sensory changes are limited 
to this area the herniated nucleus will generally 
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be found at the lumbosacral interspace. If in 
addition, there are sensory losses on the inner side 
of the foot, from toe to heel, which is the area sup- 
plied by the 5th lumbar, the nucleus will be 
found at the fourth-fifth lumbar interspace. Since 
the majority of herniations occur at the fourth- 
fifth lumbar interspace (apparently quite irre- 
spective of the orthopedic instability being often- 
est at the lumbosacral level) sensory changes will 
usually involve the 5th lumbar, 1st and 2d sacral 
skin areas. 

Straight leg raising, as is generally known, is 
apt to be limited on the painful side. The sciatic 
nerve is more or less tender to pressure all the way 
from the sciatic notch to the popliteal space. In- 
crease of sciatic pain with coughing or sneezing 
may exist. This is not particularly diagnostic as 
some cauda equina tumors produce this complaint 
-_ SPECIAL TESTS 

X-ray. While the x-ray films are of great im- 
portance to the orthopedic surgeon, they are of 
less help to the neurological surgeon in these 
cases. It has already been shown in the literature 
that a narrowed intervertebral space is not a re- 
liable guide to either the presence or the level of a 
herniated nucleus. The herniation can occur with 
a normal intervertebral space. This was gen- 
erally true in this combined group II. The ortho- 
pedic instability and narrowed intervertebral 
space were generally at the lumbosacral level 
whereas the herniated nucleus was usually found 
at the fourth-fifth lumbar interspace. As previ- 
ously stated, sensory testing was found to be the 
reliable guide to the level of the herniated nucleus, 
regardless of the narrowed space. 

Lumbar puncture. This test is routinely carried 
out in all cases. It is carried out not because the 
results are diagnostic for herniated nucleus but 
because it occasionally helps to reveal spinal cord 
tumor instead. There is practically no risk and 
little discomfort to the test. Therefore there 
seems no point in omitting it from the preopera- 
tive study. The spinal manometric is characteris- 
tically normal as would be expected with so small 
an intraspinal lesion. The average protein read- 
ing is 50 milligrams, a slight elevation above 
normal. With convincing neurological signs of a 
herniated nucleus and a normal protein, the latter 
should not modify the diagnosis. There does not 
seem to be an entirely satisfactory explanation 
for the mild elevation in spinal fluid protein pro- 
duced by a herniated nucleus. It is a compara- 
tively small lesion within the large lumbar canal. 

Lipiodol. As already stated, lipiodol has not 
been used in this hospital for making the diag- 


nosis of herniated nucleus. It has not been found 
necessary. I am aware of the many spleniid 
special studies of its use in this connection, among 
them being those of Camp, Hampton and Robin- 
son, Bell and Spurling. 

There seems to me to be real objections to ‘he 
use of lipiodol. There is a fairly general tendency 
to accept a negative lipiodol report, despite defi- 
nite neurological signs, as proof that the lesion 
is not present. I have operated upon a number of 
patients for a herniated nucleus who had been re- 
jected for operation elsewhere, because of a nega- 
tive lipiodol report. In each such case definite signs 
of a herniated nucleus were present, and the lesion 
was found at operation. A positive lipiodol study 
is excellent proof of the existence of a herniated 
nucleus. A negative lipiodol study is not reliable 
proof of its absence. Unless the surgeon is willing 
to operate upon the basis of real neurological 
signs, many patients with a negative lipiodol 
report will continue to have their herniated nu- 
cleus and the pain it produces. 

Lipiodol, despite some reports to the contrary, 
is not entirely harmless. I have on several occa- 
sions operated upon patients who had had lipiodol 
injected into the spinal canal a long time before. 
In each instance the nerves of the cauda equina 
were involved in a heavy connective tissue scar. 
Throughout the latter, as dissection was carried 
out, numerous collections of the lipiodol were 
opened into. It seems obvious that in some 
patients, lipiodol, if left in the lumbar sac over a 
period of years will cause scarring and trouble. 
Present methods for the removal of lipiodol are 
not entirely satisfactory. Removal of much of 
the lipiodol can be accomplished. A good deal 
still remains, as anyone can see who will look at 
an x-ray picture taken after such a procedure. 
Lipiodol, once in the lumbar sac, can sometimes 
travel quite far, along the individual nerves; 
Dyke and Deery, and Capener. There are occa- 
sional cases involving neurosurgical diagnosis in 
which, all other means failing, lipiodol does seem 
indicated. In such, I use it without hesitation, 
but with regret. 

Attempts to demonstrate the herniated nucleus 
by the subarachnoid injection of air and other 
gases were given a fair trial some time ago in this 
hospital. Myelography was then abandoned as 
being unsatisfactory. A negative myelogram is 
even less reliable data than a negative lipiodol 
test. 

OPERATIVE TREATMENT 

When both a surgically unstable joint and « 
herniated nucleus are diagnosed in this hospita), 
both operations are carried out at the same time. 
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Fig. 1. 


This is the logical procedure from all possible 
viewpoints. It involves only one hospitalization 
and one operation for the patient. There is no in- 
crease in operative risk in combining the ortho- 
pedic and neurosurgical procedures. The mor- 
tality in the first one hundred such cases in this 
hospital was zero. The present greatly simplified 
neurosurgical procedure for removal of the her- 
niated nucleus does not offer any threat to the 
chances of successful fusion. Those who have had 
much experience in operating through a well 
healed fusion to get at and remove a previously 
overlooked herniated nucleus will appreciate the 
difficulties involved if the herniation is not re- 
moved at the first operation. Whenever a her- 
niated nucleus is diagnosed before a fusion opera- 
tion it should always be dealt with at the time of 
fusion. We have in this hospital more recently 
come to exploring for herniated nucleus at the 
time of fusion in nucleus suspect cases. When a 
herniated nucleus has not been definitely diag- 
nosed but is suspected, exploration is made. We 
are finding a surprising number in this way. The 
neurosurgical exploration is sufficiently simple 
during a fusion operation so that we now feel it 
indicated in these suspected cases. 

Laminectomy. Most orthopedic surgeons are 
aware of the neurosurgical procedure for removal 


of herniated nucleus now carried out in the vast 
majority of cases. The laminectomy of 10 years 
ago for this condition has been greatly modified. 
Certain of the objections held by orthopedic sur- 
geons to the laminectomy as formerly carried out 
cannot be justified now. The evolution of the 
laminectomy for herniated nucleus should be of 
interest to all who come into contact with these 
patients. 

The earlier operations were comparatively 
formidable procedures. Several pairs of laminae 
were often removed. The dura was opened and 
the nerves of the cauda equina retracted and 
search made for the characteristic bulge under 
the ventral dura caused by the herniation. When 
found, the ventral dura was opened and the lesion 
was removed. 

With increasing knowledge and experience 
came the realization that the lateral position in 
the spinal canal of most herniations, made an 
extradural approach logical. It then became 
usual to expose the lesion by the removal of one 
pair of laminae (Fig. 1) and without opening the 
dura. Hemilaminectomy (Fig. 2) logically fol- 
lowed. 

Even the sacrifice of this amount of bone was 
found to be unnecessary in most cases, as the her- 
niated nucleus lies at the interspace level rather 











Fig. 3. 


than under the lamina. The present procedure 
in most cases consists of exposure and removal 
of the herniated nucleus through the interlaminal 
space with the sacrifice of little or no bone at all. 
Figure 3 shows removal of the ligamentum flavum 
on one side only.'! After the ligament is removed 
or reflected, the herniation can generally be felt 
even before it is seen. Figure 4 is a composite 
sketch showing a small amount of bone removed 
from both laminal edges. Removal of bone from 
one laminal edge is oftener sufficient and in many 
cases removal of the nucleus can be carried out 
without any bone being removed. Thus the pres- 
ent operation is a comparatively simple procedure 
carried out between the laminae. The inter- 
laminal space is kept at its maximum width dur- 
ing the procedure by having the patient’s hips 
flexed and the legs down. 


TYPES OF HERNIATED NUCLEUS 


Type I. The most common type of herniated 
nucleus found at operation is a small round to 
oval mass, still covered by the overlying lateral 
portion of the posterior longitudinal ligament. 
It can generally be felt with the forceps before it 
is seen. It has a characteristic rubbery resistance 
to touch. Overlying the lesion is the spinal dura 
and the involved nerve root. ‘The latter is curved 


'These illustrations show the bilateral exposure of the spine as seen in 
the combined operations. In uncomplicated herniated nucleus without the 
need of fusion, retraction of only one side of the back muscles is needed. 
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upward, pushed laterally, and is generally some- 
what flattened from the pressure of the lesion be- 
neath. As first encountered the most prominent 
part of the herniated nucleus generally presents 
in the angle formed by the nerve root and its 
junction with the spinal dura as a whole. It is a 
natural temptation to attack the lesion in this 
angle. This should never be done. This angle con- 
tains mor? or less fatty tissue, often several small 
veins and is entirely too crowded to work in. 
Injury to the nerve is apt to result if the hernia- 
tion is approached in this angle. The safest and 
actually the quickest method of exposing the her- 
niated nucleus, is to retract and coax the nerve 
root medially, over the prominence of the hernia- 
tion. 

With the unopened spinal dura and the nerve 
root both retracted medially the lesion is exposed 
lateral to the nerve root. With incision of the 
overlying posterior longitudinal ligament the 
nuclear material is readily removed with clamp, 
forceps or curette. There does not seem to be 
any real reason for curetting deeply within the 
substance of the intervertebral disc. To a certain 
extent it seems true that the shorter the history 
of the patient, the softer the nuclear material. 
Firmer, tougher nuclear material, often permitting 
removal in one piece with a clamp, is more often 
encountered in patients with a longer history 
of sciatic pain. 
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Type II. Less frequent, though indeed com- 
mon enough, is the herniated nucleus that has al- 
ready forced its way partly or wholly through the 
posterior longitudinal ligament. It lies directly 
under the nerve root, almost free within the spinal 
canal except for a small portion beneath the liga- 
ment. This type of herniated nucleus can gen- 
erally be picked up and removed in one piece with 
a minimum of exposure and effort. It is very easy 
to see and remove. 

Type III. This is the least common but the 
most discussed. This small, almost flat lesion, is 
often missed by some. It is pronounced no her- 
niation at all and left untouched by others. There 
is a question in the minds of many who are shown 
this lesion in the operating room, whether it is 
really a herniation at all. Compression of the 
nerve root seems negligible and the lesion is often 
almost flat. This type is small, flat, inconspicu- 
ous, and very easily missed. 

The question as to whether or not this is a real 
herniation can be answered quite definitely. Re- 
moval of the lesion in the usual manner does cure 
the patient’s sciatic pain. Laboratory study of 
the specimen proves it to be typical nuclear ma- 
terial. Finally, in such cases exploration of the 
next interspace will invariably prove negative 
for another herniated nucleus. 

Why such a small flat lesion can produce its 
signs and symptoms is a more difficult question. 
The probable explanation seems to be that some 
of these lesions can and do vary in size, with dif- 
ferent positions of the patient. We have hyper- 
extended some of the patients as Love and Walsh 
have done, while the lesion has been under direct 
observation. I have seen enough evidence in 
some to believe that variations in size are possible. 
Ordinarily we do not take the time now to try 
this test. The rubbery resistance of even these 
small flat lesions is quite characteristic and very 
different from the feeling of a normal posterior 
longitudinal ligament with a normal interverte- 
bral disc beneath. Unconvincing though this 
small type of herniation may appear in the operat- 
ing room it is never a mistake to remove it. 


THE INTERVERTEBRAL FORAMEN 


Surgeons dealing with sciatic pain have long 
been aware of the importance of the intervertebral 
foramen: Naffziger, Inman, and Saunders; Ghorm- 
ley and Kirklin; Hadley (12, 13); Hart; Mitchell; 
Ghormley and Wesson; Williams and Yglesias; 
and Williams. The intimate relation at the region 
of the foramen, of the posterior longitudinal liga- 
ment, the ligamentum flavum, and a herniated 
vucleus, is important to keep in mind. There 


is often, particularly in this combined group with 
an orthopedic problem, more or less thickening 
of the ligamentum flavum anyway. Added to 
this is the presence of a herniated nucleus and 
more or less engorgement and swelling of the in- 
volved nerve. It can be well imagined that the 
foramen is quite crowded. Relatively small 
herniations occurring far laterally can produce 
much crowding of the nerve. After removal of a 
herniated nucleus it is always worth while to 
curette away thickened ligamentum flavum tissue 
in the region of the foramen. A probe should 
finally be passed out along the nerve through the 
foramen to make more certain that no removable 
obstruction exists. 


PROBLEMS IN TREATMENT 


Fusion operations and “sciatica.” The contro- 
versial points existing on this question are nu- 
merous. From the neurosurgical viewpoint cer- 
tain remarks seem justified. The question of fu- 
sion for low back pain and sciatica is of course a 
purely orthopedic problem. It is urged, however, 
that the orthopedic writer should define the gen- 
eral term “‘sciatica.”’ If the cures ef sciatica by 
fusion reported in the literature mean cures of 
sciatic pain (sciatic neuralgia), no question can 
be raised from the neurosurgical viewpoint. If, 
however, the term ‘“‘sciatica’”’ implies the presence 
of a herniated nucleus, a major question can be 
raised. As emphasized earlier, the diagnosis of a 
herniated nucleus is made on the basis of con- 
vincing signs of the sciatic neuritis caused by the 
pressure of the herniated nucleus. Sciatica, sciatic 
neuralgia, or sciatic pain are no convincing proof 
of the presence of a herniated nucleus. The reports 
of cures of sciatica in the literature do not defi- 
nitely state that herniated nucleus pulposus is 
present. The implication, however, is often that 
it is. Completely lacking in such reports is any 
detailed neurological data in proof that a her- 
niated nucleus is present. It is not questioned 
that sciatic neuralgia of various types responds 
to appropriate orthopedic measures as reported 
in the literature. The often raised question as 
to whether fusion alone can relieve sciatic pain 
is a very different question therefore from whether 
fusion alone can relieve the symptoms of a her- 
niated nucleus. We all see cases of sciatic neu- 
ralgia in which there is no suspicion of herniated 
nucleus. 

Fusion for herniated nucleus. Will the immobili- 
zation provided by fusion relieve the patient with 
a real herniated nucleus? The number of patients 
coming to this hospital for relief of herniated 
nucleus who have previously received a fusion 
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points otherwise. Relief of their sciatic neuralgia 
and recovery from sciatic neuritis come only 
after the herniated nucleus is removed. 

The appearance of the flattened, tense nerve 
stretched over the usual herniation, seen in the 
operating room, suggests that no operation other 
than removal of the mass beneath could give 
relief to that nerve. It is difficult to see how 
fusion alone can provide any relief to such a nerve. 
Removal of the herniated nucleus at the time of 
fusion is a relatively simple procedure. Removal 
later through a solid fusion is quite difficult. 
When herniated nucleus has been definitely diag- 
nosed, fusion alone is incorrect and almost surely 
will mean further surgery for the patient later. 

Fasciotomy. The number of patients showing 
definite evidence of a herniated nucleus who have 
previously received a fasciotomy operation calls 
for comment. In these patients the fasciotomy 
had failed to relieve their sciatic pain. It is dif- 
ficult to imagine why that operation should re- 
lieve the pain caused by a herniated nucleus nor 
was the operation designed for this condition. 
The fasciotomy may have been carried out before 
convincing signs of herniated nucleus were pres- 
ent. In others it is obvious that neurological 
signs, present for long, had been overlooked. A 
neurological examination should becalled forto rule 
out herniated nucleus before fasciotomy operations. 

CONCLUSION 

In addition to uncomplicated herniation of the 
nucleus pulposus it is apparent that this condition 
does occur as a complication of low back instabil- 
ity. A more general recognition of such combined 
problems than exists at present is needed. Ade- 
quate handling of such combined problems re- 
quires the services and close co-operation of both 
orthopedic and neurosurgical specialties. Such 
patients require combined operations to solve 


their problem adequately. It is believed that 
when both conditions exist, they both must ke 
recognized and treated together to insure the 
speediest possible recovery. 
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POSTERIOR HORN LESIONS IN MENISCAL INJURY 


DONALD B. SLOCUM, M.D, Captain, M.C., and DONALD E. MOORE, M.D., Captain, M.C., 


San Francisco, California 


NJURIES to the menisci have long been 
recognized as a cause of chronic disability 
in the knee. Excision of these bodies has 

. classically been practiced as the treatment 
of choice. However, among those fortunate 
enough to see a relatively large number of cases, 
there has been dissatisfaction in certain of the 
end-results. A variety of incisions has been de- 
veloped. These are designed to permit better ex- 
posure, to make removal of the meniscus easier 
as well as to make possible inspection of the joint 
for associated pathology. These incisions, to- 
gether with variations in postoperative care, that 
is, splintage versus no splintage, early versus de- 
layed motion, early versus late weight-bearing, 
etc., and the multiplicity of types of postopera- 
tive physiotherapy, attest the fact that perfection 
has not yet been achieved. The following discus- 
sion deals with a phase of this problem which has 
not been sufficiently emphasized; namely, the 
treatment of lesions of the posterior part of the 
meniscus. 

This study is based on 110 cases in which pa- 
tients were operated upon at the Letterman Gen- 
eral Hospital from January, 1941, to November, 
1942. It has been marked by an increasing ap- 
preciation of the involvement of the posterior 
element of the meniscus and a swing from the 
conservative excision of the meniscus to its ex- 
cision in toto. Posterior lesions of the meniscus 
were frequent. They were found both alone and 
in association with lacerations in other locations 
in the cartilage. Since they could be discovered 
only by inspection, total removal became the 
procedure of choice. These cases, for the most 
part, were chronic, and symptoms had been pres- 
ent from several months to many years. The ma- 
jority were military personnel in the 20 to 30 
year age group, although a few were between 30 
and 40. The latter were usually old cases with re- 
peated episodes of locking, recent flare-ups of old 
quiescent injuries which had been aggravated in 
the course of vigorous physical and tactical train- 
ing, and occasionally a case of recent injury. 

The cases may be summarized as follows: The 
total number of cases was 110, the number of 
cartilages studied, 112. Resection of the entire 
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meniscus was done in 81 cases; resection of the 
anterior two-thirds in 31 cases; resection of the 
medial meniscus in 98 cases; resection of the lateral 
meniscus in 10 cases of which 7 were done for 
tears and 3 for cysts; removal of both internal 
and external cartilage was done in 2 cases. 


INDICATIONS FOR OPERATION 


Group 1. Total excision of the meniscus is man- 
datory in the presence of the following conditions: 
(a) posterior bucket-handle tear, present in 10 
cases; (b) avulsion of the posterior third, present 
in 6 cases; (c) posterior angle tears, present in 
5 cases; (d) complete avulsion of the meniscus ex- 
cept at the anterior and posterior attachments, 
present in 4 cases; (e) bucket-handle tears with 
separation in the mid-portion, present in 3 cases; 
(f) separate tears of both anterior and posterior 
horns, present in 1 case; (g) excision of the poster- 
ior third of the meniscus and popliteal tendon 
(reoperated upon), 1 case; (h) cysts of the lateral 
meniscus present in 3 cases of which 2 cysts were 
in lateral position and 1 was in the posterior pole. 

Total removal of the meniscus is absolutely 
necessary if the patient is to be relieved of symp- 
toms arising from lesions such as those just enum- 
erated. The persistence of tears, tabs, or other 
incongruities often results in residual symptoms 
of meniscus injury, even though locking has been 
eliminated by partial resection. Many of these 
lesions cannot be visualized at operation either 
directly, by traction on the cartilage from the 
anterior incision, or by the use of the auxiliary 
posterior incision. In the latter, it is difficult to 
see the meniscal surfaces which are in contact 
with the articular cartilage. Luxation of the 
meniscus into the intercondylar notch as described 
by Bristow is not a satisfactory test for posterior 
meniscal pathological lesions, since many of the 
angle tears and splits in the posterior cartilage are 
not discovered by this procedure (Fig. 3). Cer- 
tainly, a large proportion of tears are overlooked 
if the entire meniscus is not removed, especially 
in those cases in which the posterior lesion is not 
diagnosed before operation. Only total excision 
and inspection of the specimen can be relied upon. 

Group 2. Total excision of the meniscus should 
usually be done in the precence of: (a) bucket-han- 
dle tears, found in 33 cases of our series; (b) tears 
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Fig. 1. Fig. 2. 


Fig. 1. An early longitudinal split in the body of the 
posterior cartilage. 

Fig. 2. A split has extended to the posterior pole with 
slight displacement. 

Figs. 3 and 4. Splits with pronounced displacement. 


of the middle one-third, found in 2 cases; and (c) 
hypermobile menisci, found in 5 cases. 

There is little doubt that in a number of cases 
in this second group there will be a considerable 
portion of the disturbing element left in the joint 
if only the anterior two-thirds of the cartilage 
and its associated bucket-handle tears are re- 
moved. This is particularly true in cases of long 
standing injuries in which multiple lesions in dif- 
ferent stages of healing are present. It is impos- 
sible to tell which case has a simple, single, tear. 
The arthritis found in joints with old meniscal 
lesions is often the result of such an oversight. 
Tears in the middle third fall in the same category. 
Hypermobile menisci should be totally removed 
because they usually reveal degenerative changes 
extending throughout, which form the basis of 
future tears, and because it cannot be determined 
by inspection through the operative incision alone, 
that there is not a tear in some portion. Elderly, 
sedentary patients form the exception to this view. 

Group 3. Total excision is controversial in the 
case of lesions limited apparently to the anterior 
half of the meniscus, such as avulsion of the an- 
terior attachment, avulsions from the coronary 
ligament, splits, and tabs. Such lesions were 
found in 37 of our cases. Visualization cannot al- 
ways be relied upon since it is shown by one case 
mentioned in group 1 that isolated tears in both 
the anterior and posterior portions may exist 
simultaneously. Good judgment on the part of 
the surgeon is essential in these cases. Some sur- 
geons may approve of the removal of only the 
anterior two-thirds of the meniscus if trauma does 
not appear extensive and is localized to the most 
anterior aspect of the joint. However, in the 


light of our experience we are of the opinion that 


Fig. 3. 


Fig. 5. 


Fig. 4. 


(The tear in the mid-portion of the meniscus in Figure 4 
is an artefact.) 

Fig. 5. A posterior split which has been torn loose from 
the posterior pole so that the central portion forms a tab 
with its attachment in the middle third of the meniscus. 


complete removal of the meniscus is necessary, 
since such lesions as represented in Figures 1 to 4 
clearly demonstrate how a hidden pathological 
process may exist in the posterior element. Com- 
plete excision is the logical course if there is con- 
siderable evidence of trauma or the tear extends 
past the anterior third. 

Group 4. In this group of 2 cases no pathologi- 
cal process was discovered. When no pathological 
lesion is visualized, it is best to excise the meniscus 
on the basis of symptoms alone. The frequent 
discovery of tears in the posterior horn after total 
excision in cases in which there was no gross 
change on examination through the anterior ap- 
proach is the basis of this concept. Typical ex- 
amples of this type of lesion are shown in Figures 
1 to 4. In our opinion, it is better in a symp- 
tomatic knee to excise a normal cartilage totally 
rather than to risk overlooking a posterior tear. 
It is generally recognized that such a procedure 
is not attended by any more residual disability 
than occurs with simple arthrotomy. 

In summary, we believe that the entire meniscus 
should be removed in all cases in which the clinical 
examination has led to a diagnosis of meniscal 
injury. This includes those cases in which ar- 
throtomy performed for other conditions such as 
osteochondritis dissecans, etc., reveals unsuspected 
coexisting lesions of the semilunar cartilage. 
Residual symptoms frequently arise from de- 
generative changes in the articular cartilage and 
synovia which follow incomplete removal of 
lacerated meniscal fragments. 


DIAGNOSIS 


There are two diagnostic aids in the preoper:- 
tive examination for derangement of the pos- 











sure 4 


from 
a tab 
us. 


sary, 
to 4 
zical 
‘om- 
con- 
ends 


logi- 
rical 
scus 
lent 
otal 
ross 
ap- 
ex- 
ures 
mp- 
ally 
ear. 
lure 
lity 


cus 
ical 
cal 
ar- 

as 
ted 
ge. 
de- 
nd 

of 


S- 














SLOCUM, MOORE: POSTERIOR-HORN LESIONS IN MENISCAL INJURY 89 





Fig. 6. Fig. 7. 

Fig. 6. A posterior angle tear in a relatively early stage. 
This type will not give a positive posterior click sign. Note 
that the tear originates from the central border tending to 
refute the hypothesis of Bristow that tears in the menisci 
are all primarily longitudinal. 

Fig. 7. A later healing stage of the posterior angle tear. 


terior meniscal elements: first, tenderness pos- 
terior to the collateral ligament, and second, the 
presence of a posterior click. The latter requires 
some explanation. Its presence has been recog- 
nized for several decades, although not generally 
employed in routine orthopedic examination. In 
his classical monograph on internal derangements 
of the knee, Fischer states: ‘‘Displacement of the 
posterior horn of the external semilunar cartilage, 
by no means a rare occurrence, is probably due to 
internal rotation of the femur on the fixed tibia, 
followed by, or combined with, violent flexion. 
It is one of the causes of the peculiar condition 
known as clicking or snapping knee, the last 20 
or 30 degrees of extension being accompanied by 
a click and jerk forward of the tibia.” In reference 
to the medial meniscus, McMurray states: “.... 
as the leg is brought from the position of acute 
flexion to full extension, a click may appear in the 
joint but usually the click is so slight that no notice 
is taken of it.” Watson-Jones has re-emphasized 
the value of this test in his recent textbook. 

The posterior click test is accomplished as fol- 
lows: With the patient lying on his back and the 
examiner standing by his side, the knee is placed 
in full flexion. One hand locates the joint line and 
the other firmly grasps the foot. The tibia is first 
internally and externally rotated, and then ab- 
ducted and adducted. Following this, it is forced 
into external rotation and extended, and then 
placed in internal rotation and extended. At some 
time during the course of this maneuver, a click 
is felt and frequently heard in the joint line pos- 
terior to the collateral ligament. This must be 
differentiated from the crepitant, grating sensa- 
tion, of a synovitis. The patient will describe the 
sensation as a “slipping”’ or ‘‘pop” in the middle 


Fig. 8. 


Fig. 9. 


Fig. 8. Complete bucket-handle tear, including the 
whole posterior horn. Note the secondary pathological 
lesion in outer portion. 

Fig. 9. An old injury of the meniscus with multiple 
tears in different stages of healing. 


of the joint. Frequently, when the click cannot 
be heard audibly, it can be demonstrated by the 
stethoscope. The click is usually best demon- 
strated in the medial meniscus on external rota- 
tion and extension from the fully flexed position, 
and in the lateral meniscus by internal rotation 
and extension. No correlation between the de- 
gree of extension and the position of the tear 
could be demonstrated. 

In 71 cases in which this test was made a part 
of the routine examination, it was found to exist 
in 15 (21%). In each instance, a lesion was found 
in the posterior horn of the cartilage. It may be 
said therefore that in this limited experience the 
“posterior click” is significant of posterior horn 
lesion. This does not mean that there is no other 
pathology in the meniscus, but simply that the 
posterior segment is involved. This sign was 
found in association with complete bucket-han- 
dle tears, and in bucket-handle tears in which 
there were secondary posterior splits and rupture 
of the mid-portion of the bucket-handle fragment, 
as well as complete avulsion of the posterior horn 
from the coronary ligament. It was also present in 
one case of bucket-handle tear in which there were 
no other clinical signs present. The fact should 
be stressed, however, that posterior horn lesions 
can exist in cases in which no “posterior click” 
is elicited. 


RATIONALE OF SURGICAL TECHNIQUE 


The short anterior-medial or anterior-lateral 
incision is the approach of choice for removal of 
the entire meniscus. It can easily be extended 
into the long parapatellar utility incision if asso- 
ciated pathological changes are found in the joint. 
There is no objection to the use of any of the 
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specialized approaches by those who can uni- 
formly make an exact diagnosis of isolated menis- 
cal lesion. 

The problem of freeing the posterior portion 
of the meniscus frequently arises. In the tech- 
nique used by the writers, the knee is placed over 
the end of the operating table flexed to go de- 
grees. In the “relaxed’”’ type of knee, the excision 
may usually be done by dissection with knife and 
scissors with little difficulty. Removal is fre- 
quently facilitated by freeing the posterior at- 
tachment through the intercondylar notch so 
that the posterior rim of the meniscus is exposed 
when it is drawn to the side of the joint under 
moderate tension. Gentleness is encouraged 
throughout, and avulsion of the posterior portion 
by the blind use of strong traction is to be dis- 
couraged. 

If the knee is “tight,” there are two alternate 
methods of freeing the posterior elements. One is 
exposure through the Henderson incision. This 
enters the posterior compartment between the 
hamstrings and the posterior aspect of the joint. 
The second is the use of the tenotomy knife sub- 
cutaneously to free the posterior rim. It is per- 
formed as follows: The knife is inserted at the 
posterior medial or lateral aspect of the joint one- 
half inch above the articular surface of the tibia 
to insure that the blade will enter above the level 
of the meniscus. With traction on the cartilage, 
the meniscus-synovial junction is determined by 
placing the blade on the meniscus and moving it 
posteriorly until it drops in the soft synovial 
tissue. The cartilage is then separated from the 
synovia at this point and luxated into the inter- 
condylar notch where it is amputated. This 
method requires a certain degree of proficiency in 
that it is blind. It is not easily accomplished by 
the inexperienced. In only 4 of 81 cases was it 
necessary to use the Henderson approach. The 
use of the Lowe-Breck and Dunlap knives, al- 
though not employed by the writers, may be of 
considerable advantage in the hands of the ex- 
perienced. 

The anterior-medial incision is used in cases of 
reoperation for posterior horn lesion. This is done 
since in practically all cases another surgeon has 
performed the first operation. Exact records are 
usually not available and associated pathological 
lesions can be determined only by visualization 
in most instances. Inspection includes not only 


the usual search for changes in the articular car- 


tilage and synovia, but also special situations. In 
one case, for example, only the anterior third of 
the meniscus had been resected, leaving the frag- 
mented posterior two-thirds in its usual position. 
In another case, the bursa between the tibial 
collateral ligament and synovia had become 
chronically irritated although the meniscus had 
been previously excised. With swelling, the syno- 
via with its thickened fibrous edge had been 
forced between the joint surfaces to produce a 
pseudo-locking. In a third instance in which a 
lateral meniscus had been previously excised in 
its anterior two-thirds, the popliteal tendon had 
luxated into the joint at the posterior lateral 
angle where it is usually in contact with the 
meniscus. Excision of the cartilage and the popli- 
eus tendon from its point of origin on the lateral 
femoral condyle to the posterior joint line gave 
relief of symptoms. Lastly, the fibrocartilage, 
which is formed from the synovial edge following 
surgical removal of the cartilage may itself be a 
cause of disability, especially if it has been formed 
from redundant synovia. 


CONCLUSIONS 


1. Lesions of the posterior meniscus frequently 
exist both alone and in association with tears of 
the rest of the cartilage. 

2. The presence of a “posterior click” im- 
mediately behind the collateral ligament is evi- 
dence of posterior horn pathology. 

3. Absence of this sign does not eliminate pos- 
terior horn pathology. 

4. The entire cartilage should be removed rou- 
tinely in all cases. 

5. The technique and rationale of surgical ex- 
cision of the meniscus as practiced by the writers 
is presented. 
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TEN YEARS’ EXPERIENCE WITH RIBBON GUT IN 
UROLOGICAL SURGERY 


OSWALD S. LOWSLEY, A.B., M.D., F.A.C.S., New York, New York 


T is just 10 years ago that Mr. William P. 

Didusch, the great urological artist, sug- 

gested the use of untwisted catgut as a 

material for the repair of wounds in the 
kidney. In experiments upon animals this ma- 
terial proved so successful that it was promptly 
tried on human beings, and its use here was so 
satisfactory that it is now employed by us 
universally in many types of operations upon 
various organs. We have found it a most im- 
portant addition to our armamentarium wherever 
we deal with delicate tissues. 

Our animal experiments quickly proved that 
properly moistened ribbon gut (which contains 
one sixth the amount of catgut in a No. 2 catgut 
ligature) could be tied firmly without breaking or 
tearing, and that it did not cut through delicate 
or friable tissues. Also, it had the marvelous 
property of permitting fibroblasts to grow between 
its fibers so that, as the latter were absorbed, the 
fibroblasts replaced the entire structure, as shown 
in many of our microscopic specimens. This is a 
logical thing to happen because this material is 
an animal membrane, and hundreds of our speci- 
mens show that fibroblasts never fail to replace 
the ribbon gut (Figs. 1 to 4). 


RIBBON GUT IN THE REPAIR OF KIDNEY WOUNDS 


Nephrostomy. We experimented first with the 
use of ribbon gut in the repair of kidney wounds. 
The material used consisted of flat ribbons of un- 
twisted gut, 25 to 65 centimeters long, 1.8 to 2.0 
centimeters wide, and of the thickness of fine rice 
paper. The gut is sterilized by heat in the usual 
type of aseptic catgut tube, and is unaffected by 
age, climate, or light. Before it is used, ribbon 
gut should be immersed in warm sterile water or 
saline solution for about 10 minutes to render it 
soft and pliable. Unlike the spirally twisted 
strands of surgical catgut which lose tensile 
strength by too long an immersion, ribbon gut is 
not injured by prolonged wetting. In animal ex- 
periments it has been used in bands of one half of 
the standard width (about 0.8 cm.); in operations 


From the Department of Urology, James Buchanan Brady 
Foundation, of the New York Hospital. The experimental work 
in developing the use of ribbon gut in surgery was made pos- 
sible through grants from the Davis & Geck Research Fund 
o! the Brady Foundation, New York Hospital. 


upon humans the full width has been used. It is 
tied in the same manner as are ordinary types of 
catgut, the width of the material does not inter- 
fere with adequate knots, and the tape shows a 
tendency to twist only over a distance of about a 
centimeter immediately adjacent to the knot. 

A series of animal experiments was first carried 
out upon rabbits, and served to demonstrate the 
practicality of the method. However, the rabbit’s 
kidney is so small that it was deemed advisable 
to use larger animals; consequently dogs were 
used in the second series of experiments, and 
proved entirely satisfactory. Postmortem speci- 
mens of animal kidneys showed conclusively that 
wounds and incisions repaired in this manner heal 
perfectly and that there is no destruction of kid- 
ney substance such as one sees when needles are 
passed through cortical tissue in the usual way. 

The first nephrostomy upon a human being, in 
which closure by the ribbon gut technique was 
used in our department was done on February 
15, 1933 for the removal of renal calculi; and 
nephrostomy with closure by this method has 
been used by us ever since. 

The technique of operation is as follows: The 
kidney is exposed and mobilized through the usual 
lumbar incision. When the operation is for the 
removal of a calculus, the incision into the kidney 
is usually made in either the upper or the lower 
pole, preferably on the lateral convex border so 
as to avoid the vessels as much as possible. Al- 
most any renal stone can be removed through a 
polar incision, and this type of wound is more. 
easily repaired than a central cortical incision. 

With the kidney completely exposed, ribbon 
gut which has been threaded into the Lowsley 
ribbon gut needle (a flat, slightly curved, spear 
pointed needle with cutting edges), is fixed in the 
proper position by passing it through the fibrous 
capsule of the kidney on the anterior and posterior 
surfaces. An incision is then made into the renal 
cortex between the two capsular straps, hemos- 
tasis being secured by manual pressure over the 
renal pedicle applied by an assistant. The calculus 
is located and extracted with forceps. A drain- 
age tube is inserted through the wound into the 
kidney pelvis. A piece of fat is placed in the 
wound for hemostasis and held in position while 
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Fig. 2. 
Fig. 1. Definite evidence of fibroblasts growing within 
the tendrils of ribbon gut tied around the kidney. 


Fig. 2. Ribbon gut tied around the kidney entirely re- 
placed by fibrous tissue. 


the ends of the ribbon gut are tied over it with 
just enough pressure to approximate the edges of 
the wound. The kidney is replaced in the renal 
fossa; Penrose drains are placed down to the site 
of the nephrostomy; and the wound is closed in 
the usual manner, 1 interrupted dermal suture of 
silk holding the nephrostomy tube in place at the 
posterior angle of the wound (Fig. 5). 

To date, 208 nephrostomies have been per- 
formed at the Brady Foundation in the New 
York Hospital, by the fat and ribbon-gut method 
of closure. Bleeding has occurred in 2 cases, but 
in all the others the nephrostomy wound healed 
promptly and well, with no complications. 

Calyceal Resection. During the past 7 years, at 
the Brady Foundation, selected cases of primary 
and recurrent calyceal stones have been treated 
by resection of the stone containing calyx (usually 
the inferior calyx) together with a wedge-shaped 
piece of kidney parenchyma, repair of the kidney 
wound being by the ribbon-gut-fat technique. 
In 1940, Twinem reported to clinical cases, and 
in September, 1941, Yunck and Forsythe present- 
ed further follow-up on these 10 cases, as well as 
9 new cases and data obtained from experimental 
calyceal resections performed on 13 dog kidneys. 
The 19 operations upon humans resulted in 16 
cures and 3 failures. The 16 cured patients all 
showed prompt healing and minimal infection. 
Even though, in several cases, a rather large 
wedge of tissue was removed, there was little de- 
crease in kidney function, as shown by a com- 
parison of the preoperative and postoperative 
urea and phenolsulfonphthalein determinations. 
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Fig. 3. Fig. 4. 


Fig. 3. Showing definite evidence of fibroblasts replacing 
ribbon gut in rectal plication. 

Fig. 4. Replacement of ribbon gut by fibroblasts tied 
around the urethra. 


The calyceal resection is performed as follows: 
The kidney is exposed through the usual lumbar 
incision and carefully delivered, the ureter, pelvis, 
and renal pedicle being gently freed from the 
surrounding areolar tissue. A wedge-shaped sec- 
tion of cortical and medullary tissue, containing 
the involved calyx and the stone, is removed ina 
radial manner in order that the interlobular blood 
vessels in the remaining parenchyma will be in- 
jured as little as possible. The surgical defect is 
approximated over a small piece of fat by ribbon 
gut sutures placed through the fibrous capsule in 
the manner just described (for nephrostomy). A 
large nephrostomy tube is placed in the renal 
pelvis, and a No. 8 or g F. splinting ureteral 
catheter is bluntly inserted through a separate 
nephrostomy opening, approximation by suture 
usually being unnecessary. The wound is closed 
in layers with drainage. The ureteral catheter is 
removed at the end of a week, and the nephros- 
tomy tube 3 to 5 days later. The latter is irrigated 
only when necessary to secure good drainage. 

Heminephrectomy. We have also frequently per- 
formed heminephrectomy with closure of the 
wound as here described. The efficacy of this 
method has made it possible to remove cysts, as 
well as the diseased half of a horseshoe kidney, or 
the diseased portion of either an anatomically 
normal or a double kidney (except in cases of 
tumor or tuberculosis). 

In an anatomically normal kidney, we perform 
heminephrectomy as follows: After the kidney has 
been exposed and delivered, the line of incision is 
decided upon. Ribbon gut is then placed through 
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Fig. 5. Nephrostomy by the ribbon gut method. 1, One calculus has been removed 
from the lower pole and a second is being extracted from the upper pole through the 
lower pole incision. Ribbon gut has been placed in position through the fibrous capsule 
of the lower pole. The upper pole is bound down by adhesions from a previous oper- 
ation. 2, Transparent view, showing the forceps grasping the calculus in the upper 
pole. 3, A drainage tube has been placed in position, a pad of fat inserted in the wound 
for hemostasis, and the ribbon gut tied over it. 4, The placing of the drainage tube, 
fat, and ribbon gut. (From Clinical Urology, by Lowsley and Kirwin.) 





the fibrous capsule, behind the line of incision, on 
both the anterior and posterior surfaces, and the 
ends of the gut are tied and left hanging free. The 
diseased portion of the kidney is excised in such a 
manner as to leave a shallow V-shaped wound, 
with the apex of the V toward the center of the 
organ. Bleeding is controlled by an assistant 
grisping the pedicle between his thumb and fore- 
finger. A piece of fat is buttered over the cut 
surface and the ends of the ribbon gut are tied 


together over it, approximating the edges of the 
wound and exerting enough pressure to control 
bleeding but not enough to cause necrosis or 
tearing of the fibrous capsule. The kidney is re- 
placed in the renal fossa and the wound is closed 
in the usual manner with drainage. 

In a double kidney, the distribution of the 
vascular supply must be carefully determined 
since the halves often have separate blood sup- 
plies. The site of the heminephrectomy is then 
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Fig. 6. Heminephrectomy in a double kidney, with repair by the fat and ribbon 
gut method. This patient, a 23 year old woman, had a double kidney and ureter on 
the left side, the ureter of the upper segment emptying into the vaginal vestibule. She 
had had urinary incontinence since birth. 1, Excising the upper segment of the double 
kidney after ligation and division of the vessels. The arterial supply to this segment 
is furnished by a branch from the main renal artery. 2, 3, 4, Steps in the placing 
of the ribbon gut for repair of the kidney and insertion of fat for hemostasis. (From 


Lowsley and’Conroy (11)). 


decided upon; ribbon gut is placed in position 
through the fibrous capsule, and the diseased 
segment is excised by making a V-shaped incision 
into the healthy portion, hemostasis and repair 
being accomplished as described. About 2 years 
ago, we thus removed the upper half of a double 
kidney whose ureter emptied into vaginal vesti- 
bule. Excretory urograms a year later showed 
excellent function of remaining segment (Fig. 6). 


In a horseshoe kidney, after exposure of the 
kidney the aberrant blood vessels (which are al- 
ways present) are tied off, the upper pole of the 
diseased half of the kidney is freed, and _ its 
ureter is ligated and excised. The isthmus is then 
identified and freed, and the diseased half of the 
fused kidney is excised by making a V-shaped 
incision into the isthmus, its apex being directed 
toward the sound half. The isthmus is repaired 
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with ribbon gut placed through the fibrous cap- 
sule, a piece of fat being held in the wound while 
the gut is tied over it. Penrose drains are placed 
down to the isthmus and the wound is closed in 
the usual manner. 

Repair of Ruptured Kidney. During the past 10 
yeirs we have utilized the fat and ribbon gut 
method of repair in numerous cases of traumatized 
kidneys—a type of injury that is increasing, due 
to the growing number of automobile accidents. 

Experimental work by various investigators has 
made possible a better understanding of the 
mechanism of renal trauma and more effective 
repair of such injuries. Experimentally and by 
clinical observation we have proved that great 
destruction of the kidney may take place without 
primary rupture of the fibrous capsule. Pulpe- 
faction of much of the cortex may occur without 
perirenal infiltration of blood or urine until some 
time after the initial trauma, when ferments re- 
leased by laceration of the cortex have digested 
the capsule. 

All surgeons recognize the difficulty of selecting 
the proper cases for immediate operation. Be- 
cause remote partial or complete destruction of 
the renal parenchyma, following traumatism, has 
such grave results in the form of contracted 
kidney with elevation of blood pressure, stone 
formation, cystic degeneration, etc., we believe 
that an exploratory operation under our modern 
aseptic surgical technique is advisable in most 
instances. If hematuria continues for more than 
24 hours, or if there is no hematuria but there is 
evidence of extravasation in the excretory uro- 
grim, or if there is evidence of hemorrhage as 
indicated by a tumor in the loin, rigidity, shock, 
and the findings of blood examination, explora- 
tory operation should be done immediately. 
Animal experimentation and clinical observation 
of humin cases have convinced us that early 
operation, evacuation of blood clots, and the 
production of hemostasis by the fat and ribbon 
gut method will be followed by less destruction 
than is the case if the renal traumatism is un- 
treated. Even greatly traumatized kidneys may 
be successfully repaired by this method. 

The kidney is exposed in the usual manner and 
isolated. Even if the fibrous capsule is intact, the 
site of the injury can usually be easily seen and 
felt because the capsule will be elevated over the 
underlving hematoma. The capsule is opened, 
blood clots are sponged away, and isolated frag- 
ments of lacerated renal parenchyma are removed. 
Bleeding is controlled by applying bits of fat, 
which are held in position by ribbon gut passed 
through the fibrous cipsule and tied around the 


kidney and over the injured area with sufficient 
pressure to control the hemorrhage. A drainage 
tube is inserted into the renal pelvis before the 
ends of the gut are tied; Penrose drains are 
placed around the kidney, and the wound is 
closed in the customary manner (Fig. 7). 

From examining the kidneys of experimental 
animals at varying lengths of time after trauma 
of different degrees had been inflicted upon 
them, it was found that in no case in which the 
renal capsule was opened and bleeding was 
stopped by fat held in place by ribbon-gut s».ures, 
was a kidney destroyed. In even the most exten- 
sive injuries, the kidney, observed microscopi- 
cally, showed actively functioning tubules and 
glomeruli right at the edge of the reparative scar 
tissue. This would seem to indicate that the 
only damage sustained by the renal cortex was 
that due to the original traumatism, and that 
there was no damage due to subcapsular pres- 
sure, such as one sees in a kidney not treated by 
opening of its capsule, evacuation of the clots, 
and stopping of hemorrhage. None of the animals 
thus treated died, and their convalescence was 
rapid and satisfactory. No digestion of the renal 
elements could be distinguished in the damaged 
areas. Those kidneys which were most severely 
injured showed marked contraction due to the 
formation of scar tissue, but in even the most con- 
tracted organs the renal elements were un- 
damaged between the scars. On the other hand, 
failure to open the renal capsule when the kidney 
has been ruptured results in much fibrosis and 
some hyalinization. Several of our traumatized 
dog kidneys thus treated showed a focus of cal- 
cification in a pyramid, beneath the mucosal 
lining, bearing out Randall’s recent theory re- 
garding the production of certain kidney stones. 


THE USE OF RIBBON GUT IN NEPHROPEXY 


A properly performed nephropexy is, we believe, 
productive of highly beneficial results in carefully 
selected cases. At the Brady Foundation, during 
the past 10 years, we have had excellent results 
in a large number of cases with the ribbon gut 
method. Chromic ribbon gut, studded at each 
end with an atraumatic needle, is used. 

A series of 12 experimental operations on dogs 
was performed as a preliminary to the use of this 
material in humans. The results of the animal 
experiments were so gratifying that nephropexies 
were done upon human beings with very slight 
modification of the technique. 

The kidney is exposed through the usual lumbar 
incision and freed from the surrounding structures 
by separating adhesions and other clinging tissues. 
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lig. 7.. Repair of ruptured kidney by the use of ribbon gut. 1, The fibrous cap- 


sule has been incised, blood clots have been sponged away, and isolated wedges of 
damaged cortical tissue have been removed. Ribbon gut is being drawn through the 
fibrous capsule. A drain is passed into the kidney pelvis: 2, 3, 4, A pad of fat is 
placed over the ruptured area to control bleeding, and the ribbon gut is tied over 
the fat. (From Clinical Urology, by Lowsley and Kirwin (14)). 


The fibrous capsule is incised in the midline and 
stripped back, thus exposing about one sixth of 
the kidney’s surface. Chromic ribbon gut is fixed 
around both the upper and lower poles of the 
kidney by passing it through the fibrous capsule. 
The gut must be tied tightly enough to hold 
firmly but not so tightly that it compresses the 
cortical substance. The free ends of the upper 
and lower strands are then tied together, which 
helps to hold the two slings firmly in position and 
forms a basket-like support for the organ. The 
needle-studded end of the upper-pole strand is 
inserted through the eleventh intercostal space as 
far back as possible, drawing the kidney, with its 
partly denuded cortex, up to the body wall. The 


kidney must be drawn high enough so that the 
freed ureter is straight and slightly stretched. 
The needle is then cut away and the end of the 
ribbon gut is tied to the end which had previously 
been tied to the lower strand of gut. The needle- 
studded end of the lower-pole sling is passed 
through the quadratus lumborum muscle, the 
needle cut away, and the end tied to the end 
which has been tied to the upper strand. After 
it is made certain that there is no obstruction of 
the ureter, the wound is closed in the usual 
manner without drainage. 

Eighty-three such operations have been done 
at the Brady Foundation. There have been no 
deaths in the series, so it is impossible to tell 
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anything about the condition of the kidney in the 
human. The dogs’ kidneys examined, however, 
all showed excellent results, and we have every 
reason to believe that no damage has been done 
to the kidneys of the humans thus operated upon. 
In cases followed up, the pyelograms indicate that 
the kidneys elevated by this method have all 
stayed in place, and the patients have been 
relieved of the symptoms complained of. 


LIGATION OF THE RENAL PEDICLE WITH RIBBON 
GUT IN NEPHRECTOMY FOR TUBERCULOSIS 


Occasionally in nephrectomy for tuberculosis 
the vessels of the kidney are so diseased that an 
attempt to tie them off with twisted catgut or 
other ordinary suture material will result in the 
ligature cutting through the diseased vessels. 
This is a serious accident as the pedicle is thereby 
shortened and, in many instances, it becomes 
necessary to leave clamps on. 

After a series of animal experiments in which 
the kidney pedicles were tied off with ribbon gut, 
we successfully utilized this method to tie off the 
pedicle in a number of cases of tuberculosis of the 
kidney with disease of the vessels in human 
beings. In no case did the ribbon gut ligature cut 
through. However, caution is necessary to insure 
that the knot is tied tightly and not allowed to slip. 
A sizable rosette of tissue distal to the location of 
the ligature will aid in keeping the vessels intact. 


TOTAL PROSTATECTOMY, WITH RIBBON TECHNIQUE 


Ribbon gut has been found to be most useful in 
performing total prostatectomy by the method 
described by Lowsley and Kilgore in 1941: 

The patient is placed on the operating table in 
an exaggerated lithotomy position, and a Lowsley 
curved prostatic tractor is passed into the bladder 
and its blades are opened. An arcuate incision is 
made in the perineum, about 1 inch above the 
mucocutaneous junction of the anus, thus expos- 
ing the subcutaneous fat and the central tendon. 
The latter is isolated from the fatty areolar tissue 
on either side by blunt dissection. The central 
tendon is then carefully incised down to the wall 
of the rectum, which allows the transversus 
perinei muscles to be retracted anteriorly. The 
rectum is dissected away from the overlying 
areolar tissue until the rectourethralis muscle is 
exposed. This muscle is then incised or retracted 
laterally, thus allowing the rectum to be dis- 
sected away from the base of the prostate. 
Denonvilliers’ fascia is thus exposed from the 
apex of the prostate to the fascia covering the 
seminal vesicles. At this point, a transverse in- 
cision may be made in the fascia covering the 


vesicles, which permits greater mobility of the 
gland later in the procedure. 

A transverse incision is then made through the 
urethra at the apex of the prostate. The curved 
prostatic tractor is removed and the Lowsley 
short straight tractor is passed through the pro- 
static urethra into the bladder and opened. When 
the tractor is depressed downward, the anterior 
commissure is exposed. The anterior surface of 
the prostate is carefully separated from the over- 
lying tissue by blunt dissection, thus bringing into 
view the anterior margin of the vesical orifice. 
The lateral surfaces are next separated from the 
surrounding structures by blunt dissection. 

After the prostate has been mobilized down to 
the wall of the bladder, the anterior commissure 
is divided in the midline, exposing the vesical 
orifice and the prostatic urethra. A transverse 
incision is then made in the prostatic urethra, just 
distal to the internal sphincter. If the lateral lobe 
intrusion is so marked that the internal sphincter 
cannot be visualized, a midline incision may be 
made through the floor of the prostatic urethra, 
dividing the posterior and median lobes of the 
gland. This bisects the entire prostate up to the 
vesical orifice, and by exerting lateral traction on 
either half of the gland, good vision is obtained. 
The prostate may now be freed from the floor of 
the vesical orifice on both sides under direct 
vision and with a minimum of trauma to the 
internal sphincter. As the dissection proceeds 
downward, a group of vessels will be found enter- 
ing the gland from each of its lateral aspects, these 
are tied off and cut, thus preventing the excessive 
hemorrhage which results when this ligature is 
not placed on each side. 

Bisecting the prostate gland allows good ex- 
posure of the seminal vesicles, so that these may 
be easily removed, or clamped and ligated with 
the vasa deferentia and the accompanying blood 
vessels. Bleeding vessels are easily clamped and 
ligated. A Foley catheter is passed through the 
urethra and into the bladder. 

The cut end of the membranous urethra and 
the bladder neck are now separated by a con- 
siderable space which formerly was occupied by 
the prostate gland. These two structures are ap- 
proximated as follows: A suture of untwisted 
chromic catgut is inserted into the left lateral wall 
of the urethra, then through the anterior lip of 
the bladder orifice on the left side, and through 
the posterior lip of the bladder orifice. It is then 
carried across the apex of the trigonum vesica and 
inserted into the posterior lip of the bladder 
orifice, on the right side, the anterior lip of the 
bladder orifice, and through the right lateral wall 








of the urethra. The bladder is drawn to the 
urethra, which is fixed with an Allis clamp, and 
the ribbon gut suture is tied, thus plicating the 
bladder orifice and the urethral wall—all with one 
suture. A second ribbon-gut suture is inserted 
into the left wall of the urethra, carried over the 
apex of the trigonum, and through the right wall 
of the urethra, and is then tied, thus reinforcing 
the first plication suture. 

The Foley catheter is fixed in position by in- 
jecting the retaining bag, and the bladder is ir- 
rigated. One short Penrose drain is placed over 
the wall of the rectum, and the wound is closed 
by approximating the levator ani muscles with 
one or two chromic catgut sutures, and the sub- 
cutaneous tissue and skin with interrupted silk or 
dermal Stewart sutures. 


PLICATION OPERATION FOR IMPOTENCE 


Because ribbon gut does not cut through deli- 
cate tissues, this material was utilized in the 
development of an operation for the cure of 
certain types of impotence. This operation con- 
sists in compressing the dorsal veins of the penis 
by a ribbon gut suture and plicating the ischio- 
cavernosus muscle on each side and the bulbo- 
cavernosus muscle. A series of animal experi- 
ments were first performed, which proved that 
these muscles are essential to the function of 
erection; that tightening the ischiocavernosus 
muscle on each side and the bulbocavernosus, in 
dogs, produces erections which are under control 
of the dog’s mind. The results in animals were so 
striking that a series of operations in humans was 
done. Since the operation was devised, 8 years 
ago, 166 patients have been operated upon at 
the Brady Foundation; go per cent of these have 
been cured or greatly improved, and only 10 
per cent have failed to show improvement. In all 
cases the operation was performed as a last resort 
after all other methods of treatment had been 
tried, including neurological measures and the 
administration of hormones. 

The operation is done as follows: The patient 
is placed on the operating table in the exaggerated 
lithotomy position and a No. 19 F. sound is 
passed into the urethra. An incision is made over 
the bulging part of the perineum, extending in 
the midline from a point about to centimeters 
from the anal margin down toward that structure 
for about 5 centimeters. A branch is then made 
laterally on each side to a point just above the 
attachment of the crus penis, the completed in- 
cision resembling an inverted V. The incision is 
deepened through fat and areolar tissue until the 
corpus spongiosum, surrounded by the bulbocav- 
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ernosus, and the crus penis (corpus cavernosum) 
on each side, surrounded by the ischiocavernosus, 
are exposed. 

Chromic ribbon gut, studded with an atrau- 
matic needle, is inserted into the lateral edge of 
the bulbocavernosus muscle, pulled across the 
belly of the muscle, and passed through the other 
side, with just sufficient strain to plicate the 
muscle and produce the exact amount of pressure 
to reinforce any contraction necessary to aid in 
producing an erection. Two more similar stitches 
may be required to tighten the whole muscle. 
A figure-of-eight ribbon-gut suture is inserted 
into the ischiocavernosus muscle on each side, 
care being taken not to injure or unduly compress 
the fairly numerous nerves and blood vessels here. 
By tightening the suture, a reef is taken in the 
muscle, thus shortening it by about 1 inch. The 
wound is closed in layers without drainage. 

An incision 4 centimeters long is then made over 
the suspensory ligament, which is exposed and 
freed by blunt dissection. A compression suture is 
placed in the two leaves of the suspensory liga- 
ment of the penis, causing a moderate, persistent 
compression which prevents a too rapid flow of 
blood out of the organ. 

The success of this operation apparently de- 
pends upon the use of chromic ribbon gut, which 
does not tear through the delicate muscles as does 
ordinary twisted cutgut. 


PLICATION OPERATION FOR THE RELIEF OF INCON- 
TINENCE OF URINE AND FECES IN THE MALE 


At the Brady Foundation, incontinence of 
urine in males has been cured by plication of the 
bulbocavernosus muscle, and has been controlled 
by regular evacuation, in 26 cases in the past 6% 
years. 

In 1938, the author, in collaboration with 
Major Robert W. Hunt, now in the Medical 
Department of the Army Air Corps, did a series 
of animal experiments in which ribbon gut was 
used to plicate the rectum and urethra of dogs. 
These demonstrated that the rectum may be 
constricted excessively with chromic ribbon gut 
so that the animal must use great force to 
evacuate ribbon-like feces. Two dogs in the 
series had perirectal fistulas, purposely produced, 
which healed spontaneously. The results of the 
method were so satisfactory that a small number 
of humans suffering from incontinence of urine 
and feces were operated upon, successfully curing 
a most trying and disabling condition. The 
principle involved is the production of a narrow- 
ing of a relaxed elastic viscus which can be 
caused to empty by exerting pressure. 
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Our operation for the cure of incontinence of 
urine and feces in the male consists of 2 proce- 
dures, both of which may be accomplished through 
one incision in the perineum. An _ inverted-Y 
incision is made in the perineum over the bulbo- 
cavernosus muscle, the two arms of the Y extend- 
ing down on each side of the rectum almost to its 
most dorsal level. The incision is deepened 
through subcutaneous tissue and Colles’ fascia 
until not only the bulbocavernosus muscle is un- 
covered but the ventral and lateral walls of the 
rectum as well. A’small sound is passed into the 
urethra (No. 19 F. in adults, a much smaller one 
in children). Mattress sutures of chromic ribbon 
gut are inserted low down on each side of the 
bulbocavernosus muscle, pulled tightly across the 
posterior surface, and tied in a square knot. 
Usually 3 such sutures are needed to plicate the 
entire muscle, but in children 2 may suffice. The 
object is to produce an elastic narrowing of the 
bulbous portion of the urethra so that the patient 
must use considerable force to empty his bladder. 

The tissues are then freed from the anterior and 
lateral walls of the rectum, the dorsal surface 
being uninterfered with. A suture of chromic 
ribbon gut is inserted in the rectal wall on one 
side and a mattress suture is then taken through 
the muscularis on the opposite side. This suture 
is tied tightly, plicating the rectum—a hemostat 
being inserted in the lumen of the rectum during 
the tying to determine the desired caliber of the 
lumen. A second similar plication is made just 
above the first, and a third if the lumen is not 
sufficiently constricted by these two. 

The first patient operated upon in this manner 
was a boy of 8 years who had had both ureters 
transplanted into his sigmoid because of exstrophy 
of the bladder. Thereafter his partial incontinence 
of feces became more pronounced until it was 
practically complete. Plication of the rectal mus- 
culature was followed by a rectal fistula which 
healed rapidly under the influence of alpine light 
applications. He now has perfect control of his 
fecal and urinary streams. The second patient 
was a 10 year old boy with fecal and urinary in- 
continence due to spina bifida. After the opera- 
tion he had to be catheterized for several days 
and was then taught to exert pressure on his 
bladder, using abdominal muscles and even his 
hands. His bladder gradually expanded until it 
held 105 cubic centimeters of urine at time of dis- 
charge from hospital. Fecal control was immediate 
and satisfactory. Control over rectum was ob- 
tained by the children being trained to empty this 
organ at regular intervals, using pressure, until 
finally they had complete control over evacuations. 
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OPERATION FOR URINARY INCONTINENCE IN THE 
FEMALE 


In the female, we have also had success in 
relieving urinary incontinence in numerous in- 
stances by two methods of repair in which 
chromic ribbon gut is used. A dozen female dogs 
were first operated upon in order to determine the 
value of ribbon gut for this purpose. The choice 
of operation depends on the situation which the 
surgeon encounters. If the urethra is very large 
and patulous, and the patient is entirely inconti- 
nent, the anterior surface of the urethra is pli- 
cated with ribbon gut, the viscus being tightened 
over a No. 10 F. baby catheter, which is left in 
position for 2 or 3 days. If, on the other hand, 
the patient merely loses a few drops of urine on 
coughing or other muscular exertion, encircling 
the urethra with a piece of ribbon gut and tying 
it snugly will be all that is necessary to effect a 
cure. Fibrous tissue replaces the ribbon gut, as 
shown in the animal experiments. 

To date 27 females have been operated upon at 
the Brady Foundation by these methods. The 
operative results have been favorable in all but a 
few cases in which reoperation was necessary. 


REPAIR OF HERNIAS WITH RIBBON GUT 


In the past 8 years we have used chromic ribbon 
gut for the repair of hernias which we have en- 
countered in various urological lesions. 

The technique employed is as follows: An in- 
cision is made from the spine of the pubis up- 
ward and outward over the inguinal canal, and 
deepened through the subcutaneous tissue and 
conjoined tendon into the inguinal canal. The 
hernial sac is isolated and opened. A transfixion 
suture of chromic gut is tied at the neck of the 
sac, the excess being excised. The tied-off sac is 
allowed to retract inside the internal inguinal 
ring. Three or four ribbon-gut sutures are placed 
under the cord in the transversalis muscle and 
fixed at the lower border of the shelving edge of 
Poupart’s ligament, the lowest suture being af- 
fixed to Gimbernat’s ligament at the anterior 
spine of the pubis. The fascia is then sutured to 
cover the canal and its contained cord in the 
usual manner. The wound is closed in layers, silk 
sutures being used for the skin closure. 

In all, we have operated upon 104 inguinal 
hernias and 6 abdominal hernias by the ribbon- 
gut method. There have been 2 known recur- 
rences in this series. In one, the patient had 
been operated upon three previous times, with 
recurrence in each instance, and the tissues were 
so scarred and thin that success was precluded by 
the nature of the field. In the other failure, a 








tremendous hernia was present; the patient had 
worn a truss for 20 years, and this had thinned 
out the tissues to nothingness. 

On the other hand, we have used ribbon gut in 
6 cases of recurrent inguinal hernia with success. 

We consider ribbon gut to be superior to any 
other type of repair material for herniorrhaphy in 
that it is a broader, stronger substance than is 
ordinarily used; and the resulting repair scar has 
proved to be more firm and solid than that which 
results from the use of catgut or kangaroo tendon. 
Then, too, silk sutures, as well as chromic catgut, 
which have been largely used for this operation, 
frequently cut or pull through the tissues, with 
the resulting recurrence of the hernia. 

OTHER USES OF RIBBON GUT IN SURGERY 

Attention is called to the fact that many 
surgeons in all parts of the world are using ribbon 
gut successfully not only in urological surgery but 
for the relief of many other surgical lesions. 

Mr. Terrence Millin has reported a series of 
successful operations upon impotents, using the 
method herein described. 

Dr. Daniel Chanis, Jr., of Panama, has reported 
a new method of suspending the uterus with this 
material (when the uterus is free and movable and 
the adnexa intact). In brief, this procedure is as 
follows: The uterus having been delivered at the 
abdominal wound, the uterosacral ligaments are 
snugly brought together over the posterior aspect 
of the uterocervical segment by 2 or 3 sutures of 
chromic ribbon gut studded at one end with an 
atraumatic needle. With a sharp knife, a tunnel 
is made on the posterior aspect of the fundus 
uteri. The round ligaments having been drawn 
through the broad ligaments, one is transfixed by 
the ribbon gut, which is carried through the 
tunnel to the opposite round ligament and tied. 
An extra suture of ribbon gut is placed so as to 
transfix the round ligaments and the peritoneal 
covéring of the uterus overlying the tunnel. 

The repair of rupture of the liver and spleen has 
been successfully accomplished with this material. 

The ligation of a bronchus in lobectomy (pul- 
monary) has been a useful adjunct to lung surgery. 


SUMMARY AND CONCLUSIONS 


Ribbon gut, for a number of reasons, has been 
a great boon to the surgeon. It is an animal 
membrane, very soft and pliable, which permits 
the development of fibroblasts between its own 
fibrils. There is nothing done to this untwisted 
catgut to prevent this ingrowth of fibroblasts from 
surrounding structures. It may be made ready 
for use in the operating room in unlimited 
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amounts at a moment’s notice. It is fitted with an 
atraumatic needle. 

In the use of human fascia lata a second opera- 
tion is necessary; this is time consuming and adds 
the hazard of another wound. 

We have seen no advantage in the use of 
preserved ox fascia lata, and a number of dis- 
advantages as compared with ribbon gut. The 
longest ox fascia strips obtainable are only about 
12 inches, while ribbon gut is 18 inches in length. 
In addition to the objection that preserved ox 
fascia is dead tissue and so will readily slough 
out is the disadvantage that ox fascia lata cannot 
be sterilized by heat without destroying its physi- 
cal integrity. Hence, resort must be had to 
chemical sterilization, which is dangerous because 
of its unreliability. On the other hand, ribbon 
gut possesses the high safety factor of heat sterili- 
zation. Moreover, ox fascia lata does not tie very 
well and a knot made with this material might 
slip; therefore, it would not be safe for some of 
the operations on the kidney in which ribbon gut 
has proved so successful. 

Ten years of experience with the use of ribbon 
gut in renal and prostatic surgery, herniorraphy, 
and plastic operations for the cure of impotence, 
incontinence of urine, and incontinence of feces, 
and reports of the efficacy of this material in sus- 
pension of the uterus and other operations have 
convinced us that ribbon gut is a most important 
addition to the surgeon’s armamentarium. In the 
various types of operations coming under our 
personal observation, no material thus far encoun- 


tered has supplanted or even equalled it. 
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THE PATTERN OF UTERINE MOTILITY THROUGHOUT 


LABOR WITH SPECIAL REFERENCE TO INERTIA 


A Study of 105 Patients with the Lorand Tocograph 


DOUGLAS P. MURPHY, M.D., F.A.C.S., Philadelphia, Pennsylvania 


HIS is the second report dealing with 

uterine motility during labor. The first 

one concerned the magnitude of the con- 

tractions and the effects of advancing 
labor, parity and dystocia upon it (3). 

The present communication considers the pat- 
tern of contractions exhibited by patients having 
normal labors and by those experiencing primary 
inertia. Both publications are based upon ob- 
servations on the same group of women. 


MATERIALS AND METHODS 


Uterine activity was registered with a Lorand 
tocograph (1, 4). This is a simply constructed, 
small mechanical device which records certain 
characteristics of the uterine contractions through 
the medium of the abdominal wall. 

Observations were supplied by 105 patients 
delivered in the Hospital of the University of 
Pennsylvania during 1942 (3). The uterine ac- 
tivity of these women was registered at 11% to 2 
hour intervals from the time they were admitted 
to the hospital in labor until they were delivered. 
Tracings of the uterine motility of patients ex- 
periencing normal and inert labors appear in 
Figures 1 to 4. Each figure comprises all of the 
observations upon a patient. The earliest record 
appears at the top of each series. All four figures 
are reproduced on the same scale. The onset of 
labor was based upon the time that the first pains 
appeared. In the columns marked “before de- 
livery” the lowermost tracings marked “‘o,”’ were 
started within 1 hour of delivery. 

The base lines at the ends of each tracing repre- 
sent the level of the writing point of the tocograph 
before the instrument was placed upon the pa- 
tient’s abdomen. The tone of the uterus is meas- 
ured in terms of the elevation of the graph above 
this base line. 

Vertical strokes upon the sides of waves or be- 
tween them resulted from fetal movement. Ver- 
tical lines at the crests of waves, at the end of 
labor, resulted from bearing down movements 
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produced by voluntary contractions of the abdom- 
inal muscles. 
RESULTS 

Pattern of normal labor. Figures 1 and 2 repro- 
duce the contraction patterns of 2 patients who 
had normal labors. The tracings shown in Figure 
1 were secured from a primipara who experienced 
a 12 hour labor terminating in a spontaneous de- 
livery. Figure 2 illustrates the pattern of a 
secundipara who had a 16 hour labor also ending 
in a spontaneous delivery. 

The contraction patterns of these two individ- 
uals have certain characteristics in common and 
exhibit certain significant differences. In addi- 
tion, the patterns of these two patients differ 
significantly from those of women who experi- 
enced primary inertia (Figs. 3 and 4). 

The characteristics of the patterns common to 
the two patients are as follows: (a) The regular 
recurrence of the contraction waves, and the in- 
itiation of this attribute early in labor, (b) the 
magnitude of the waves, (c) the close resemblance 
between any one wave and its following trough, 
with adjacent waves and their respective troughs. 

In spite of the number of characteristics of the 
graphs common to both patients, their contrac- 
tion patterns differ from each other in a general 
way. 

Pattern of primary inertia. Figures 3 and 4 
illustrate the contraction patterns of two individ- 
uals who experienced a poor quality of uterine 
motility from the onset of labor. The tracings in 
Figure 3 were supplied by a primipara who had a 
47 hour labor ending in a breech delivery. Figure 
4 reveals the contraction pattern of a primipara 
who went through a 31 hour labor ending in a 
mid-forceps delivery. 

The patterns of these two individuals have cer- 
tain characteristics in common and likewise ex- 
hibit certain significant differences. Furthermore 
they differ significantly from the patterns of the 
patients who had normal labors (Figs. 1 and 2). 

The characteristics of the patterns which are 
common to these two patients are as follows: (a) 
Contraction waves of average small magnitude, 
(b) arrhythmicity of occurrence of successive con- 
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Fig. 1. Tocographic record of a normal 18 hour labor in 
a primipara. Tracing 1: cervix dilated 4 centimeters. 
Tracing 7: cervix dilated completely. Time intervals 3 
minutes. Note: (a) rhythmicity of waves, (b) magnitude 
of waves which increases progressively, (c) similarity in 
size and shape of successive waves. Compare with same 
characteristics in tracings of primary inertia, Figures 3 
and 4. 


tractions, (c) waves which fail to resemble each 
other very closely in shape and magnitude. The 
outstanding difference between the patterns of 
these two patients is the disparity in the degrees 
of their uterine tonus. Figure 3 shows a low 
uterine tone (hypotonic inertia) with the wave 
troughs on the level of the base lines; Figure 4 
reveals a high uterine tone (hypertonic inertia). 

The patterns of the patients experiencing pri- 
mary inertia differed significantly from the pat- 
terns of the patients having normal labor in re- 
spect to items, a, b, and c. 


EVALUATION OF STUDY 


To distinguish more readily the difference in 
the contraction patterns associated with normal 
and inert labors, the tocographic criteria of a nor- 
mal labor might be restated in the following 
terms: Normal labor is characterized by a pattern 
in which, in one’s mind’s eye, it is possible to 
superimpose any one contraction wave and its 
following trough, upon either of its adjacent 
waves and their respective troughs. The more 
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Fig. 2. Tocographic record of a normal 16 hour labor in 

a multipara. Tracing 1: cervix dilated 1 centimeter. ‘Trac- 

ing 6: cervix dilated completely. Time intervals 3 min- 

utes. Note: (a) rhythmicity of waves, (b) magnitude of 

waves, (c) similarity in size and shape of successive waves. 

Compare with same characteristics in tracings of primary 
inertia, Figures 3 and 4. 


nearly this ideal can be approached the better is 
the quality of the uterine motility. Early in labor 
this rule holds true even though the magnitude of 
the waves may be small, although the earlier that 
large waves are established the more rapid will be 
the progress of labor. Good uterine motility dur- 
ing labor can be predicted, even before the onset 
of labor, if a pattern of contraction measuring up 
to the above criteria is established at that time. 

Unpublished observations made with the toco- 
graph upon many patients not included in this 
report, show that each individual possesses a dis- 
tinctive contraction pattern during pregnancy 
which in a modified form is carried over into labor. 

The accompanying illustrations indicate the 
extent to which the pattern of contractions pres- 
ent early in labor is maintained throughout the 
remainder of labor. This persistence of the pat- 
tern makes it possible for us to secure, early in the 
labor, a fairly good idea of what the rest of the 
labor will be like. And for this purpose ordi- 
narily it is necessary to secure only two tracings, 
taken about an hour apart. 

Such observations make it possible for us to 
detect the existence of uterine contractions of 
poor quality relatively early. With this knowl- 
edge we are placed in a position to treat primary 
inertia earlier and therefore better. 

According to Lérand, primary inertia is char- 
acterized primarily by the feebleness of the uter- 
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Fig. 3. Tocographic record of a 47 hour labor compli- 
cated by hypotonic primary inertia, in a primipara. 
Tracing 1: cervix dilated 6 centimeters. Tracing 7: cervix 
dilated completely. Time intervals 3 minutes. Note: (a) 
absence of good rhythmicity of waves, (b) small size of 
waves, (c) dissimilarity in size and shape of successive 
waves, (d) no elevation of waves above base line. Compare 
wave characteristics with those in tracings of normal labor, 
Figures 1 and 2. 


ine contractions. To this we would add the 
arrhythmicity of occurrence of the contractions 
and their failure to resemble each other. 

A consideration of primary inertia from the 
standpoint of its tocographic detection should not 
be passed over without drawing attention to 








MURPHY: PATTERN OF UTERINE MOTILITY THROUGHOUT LABOR 103 


Before After 
No. 1,616 delivery onset of labor 
hrs hrs 
1 a4 2 


P S Gite © a , 
3 _ ee R0 11 


16 15 


2 Rg 


: D piece), © ; . 


Fig. 4. Tocographic record of a labor of 31 hours com- 
plicated by hypertonic primary inertia in a primipara. 
Tracing 1: cervix dilated 6 centimeters. Tracing 7: cervix 
dilated completely. Time intervals 3 minutes. Note: (a) 
absence of good rhythmicity of waves, (b) small size of 
waves, (c) dissimilarity in size and shape of succeeding 
waves, (d) high uterine tone, indicated by elevation of main 
part of each tracing above base line at ends of tracing. 
Compare wave characteristics with those of tracings of 
normal labor, Figures 1 and 2. 





Lérand’s important contribution to this subject. 
Lorand recognizes three degrees or types of pri- 
mary inertia: (1) normotonic, (2) hypotonic, (3) 
hypertonic (Fig. 5). In each instance the uterine 
contractions are feeble but also in each case the 
tonus of the uterus is different. 

The treatment of primary inertia continues to 
be a matter of discussion among obstetricians, and 
this applies especially to the use of oxytocic drugs. 
Some physicians use such drugs and others do not. 
Lérand considers that the decision to employ an 
oxytocic substance in the treatment of primary 
inertia should depend upon the type of inertia 
which is present. If the uterine tone is normal or 
low, oxytocic drugs in very small dosage—1 minim 
or less—can be employed safely, but if the uterus 
is hypertonic the use of any oxytocic drug is 
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Fig. 5. Lérdnd’s classification of primary inertias. Dia- 
grammatic representation of tocographic picture of: (a) 
normal labor, (b) hypotonic, normotonic and hypertonic 
primary inertia. Note: (a) small size of waves in all types of 
primary inertia, (b) different degrees of uterine tone asso- 
ciated with the small waves of primary inertia. 


contraindicated. In such cases it is far safer to 
rupture the membranes if this has not occurred 
already. The employment of an oxytocic drug 
when the uterus is hypertonic is very likely to in- 
crease further the tetanic state and thus may lead 
to serious consequences. In view of our knowledge 
of the uterine motility which occurs during labor, 
gained from tocographic recordings, we are fully 
in accord with Lérand’s statements regarding the 
use of oxytocic drugs. We might add that the suc- 
cessful treatment of primary inertia is greatly 
aided by the securing of repeated tocographic 
records of the uterine activity. They assist in 
determining the type of the inertia, and in record- 
ing both the character and degree of the uterine 
reaction to any oxytocic drugs which may be em- 
ployed. Under tocographic control it becomes 
safe to use small doses of oxytocic drugs in the 
treatment of primary inertia. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


SUMMARY AND CONCLUSIONS 


1. The uterine contractions of 105 women in 
labor were recorded graphically with a Lérdnd 
tocograph. Observations were made at 1% to 2 
hour intervals throughout the greater part of 
labor. 

2. Each individual experienced a contraction 
pattern which was peculiar to herself. 

3. Normal labor was characterized by: (a) con- 
tractions of appropriate magnitude, (b) a rela- 
tively high degree of rhythmicity of occurrence of 
successive contractions, (c) contractions which 
resembled each other fairly closely in magnitude 
and in general character. 

4. Primary inertia was characterized by: (a) 
contractions of small magnitude, (b) considerable 
arrhythmicity of occurrence of successive con- 
tractions, (c) contractions which failed to re- 
semble each other in magnitude and general 
character. 

5. The classification of inertias into normo- 
tonic, hypotonic, and hypertonic as described by 
Lérand is outlined and confirmed. 

6. From our observations we conclude that the 
Lérand tocograph is a useful instrument for de- 
tecting the presence of primary inertia, and dis- 
tinguishing the type. 
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MASSIVE GASTRIC 
HEMORRHAGE 


CUTE, chronic, chronic perforating, and 
bleeding peptic ulcers are more prev- 
alent today than at any previous 

time. Under the stress of war the tempo of 
the layman, the industrial worker, and the 
men in the services has been stepped up be- 
yond all past experience. In many com- 
munities the normal population of peace 
times has been increased one hundred per cent 
or more, and the daily life of all these in- 
dividuals is characterized by stress, strain, 
and anxiety. With the increasing prevalence 
of acute peptic ulcers, and particularly the 
reactivation of chronic ulcers, hemorrhage 
from stomach and duodenal ulcers is becoming 
a more frequent problem for the internist and 
the surgeon, so it seems fitting that it should 
be reconsidered and emphasized at this time. 

The place of surgery in gastric hemorrhage 
is definitely debatable. Whether surgery 
should or should not be done in a given case 
is yet unsettled by any criteria which may be 


laid down for routine following. Mortality 
statistics of massive gastric hemorrhage (with 
or without operation) are not widely confirmed 
by the medical profession, nor based on facts 
that are sufficiently substantial for acceptance 
at this time. Prior to fifteen years ago, almost 
everyone followed the conservative methods 
of treatment for gastric hemorrhage, and the 
confusion today is due to propaganda set 
forth by Finsterer and Meulengracht which, 
when compared, is diametrically opposed. 

About 1927, Finsterer reported a large series 
of cases in which he advocated immediate 
surgery and stated that operation of a radical 
nature—meaning resection—if done within 
forty-eight hours, resulted in a mortality rate 
of only 5 per cent, whereas operation delayed 
for seven days or more resulted in a mor- 
tality rate of 33% per cent. 

In 1935, Meulengracht! reported a series 
of 251 cases with a mortality rate of 1 per cent 
in which the treatment consisted of immediate 
feedings of food, even gross food, such as 
meats, potatoes, stewed fruits, cheese, and 
fresh bread. He compared this with a series of 
control cases which had been treated con- 
servatively by the Sippy type diet, in which 
the mortality rate was 7.9 per cent. It must 
be remembered in considering this subject, 
that the patient with the average mild or re- 
peated mild gastric hemorrhage may not re- 
quire operation, while patients with severe 
symptoms do demand hospitalization and 
probably surgery. It must also be remem- 
bered that, in the case of surgeons in general, 
the mortality rate following operations in 
severe cases will undoubtedly be ro per cent or 
more. The old accepted teaching has been 


'Lancet, 1935, 2:1220. 
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that with one hemorrhage, conservative treat- 
ment should be advocated, with two hemor- 
rhages operative interference must be con- 
sidered, and with three hemorrhages operation 
should always be done. This is probably true 
as to the third hemorrhage in a given case, but 
the rule cannot be applied generally. 

An example of this contention can be illus- 
trated by the following case of a patient recently 
seen, a man, forty years old, who had had 
ulcer symptoms over a period of years, though 
the pain had never been severe. He had 
never consulted a physician. Without warn- 
ing he had a massive hemorrhage. It is rea- 
sonable to argue that this type of case does 
not demand immediate operation for three 
reasons: (1) The patient had never had any 
intelligent medical care; (2) we know that this 
type of ulcer is technically difficult to deal 
with by operation in an emergency; and (3), 
the patient may never bleed again. On the 
other hand a patient who has had severe pain 
which has proved intractable to medical care 
and is associated with massive hemorrhage 
should be subjected to surgical intervention 
without delay. Such symptoms usually mean 
a chronic ulcer on posterior wall penetrating 
into pancreas and, therefore, most unlikely 
to undergo spontaneous arrest of hemorrhage. 

It is thus seen that two types of hemorrhage 
demand surgery: (1) that in which massive 
hemorrhage has recurred; (2) that in which 
a massive hemorrhage is associated with a 
chronic ulcer penetrating into the pancreas. 

In operative procedures in these cases, due 
consideration should also be given to the ques- 
tion as to just how much protection surgery 
will afford against future hemorrhage. It is 
my opinion that protection afforded against 
future hemorrhage by surgery is directly pro- 
portionate to the amount of radical surgery 
done. Conservative operations—plastics, sim- 
ple excision, or gastroenterostomy—afford pro- 


agement first. 


tection in 50 per cent, whereas radical resection 
affords protection in 85 per cent of cases. 
The surgeon should further be familiar with 
the probability of spontaneous arrest of 
hemorrhage in ulcer cases. Statistics now well 
establish the fact that in hemorrhage cases 
patients under fifty years of age are usually 
afforded spontaneous arrest of bleeding and 
protection in all but 4% per cent, and all pa- 
tients over fifty with massive hemorrhage show 
spontaneous arrest in only 33 per cent of cases. 
It would be interesting to discuss the in- 
stance of bleeding in a large series of cases in 
other conditions such as esophageal varix, 
chronic gastritis, and pedunculated tumors, 
particularly the leiomyosarcomas. Such statis- 
tics show that the instance of bleeding in duo- 
denal and gastric ulcer is approximately 10 per 
cent, in gastric cancer 8 per cent, in gastro- 
jejunal ulcer 20 per cent, in esophageal varix 
17 per cent, in solid tumor of the stomach 75 
per cent, and in chronic gastritis 9 per cent. 
The advantages of the Levin tube in the 
immediate treatment of gastric hemorrhage 
should be emphasized. Its use is advisable for 
four reasons: (1) It eliminates gastric secre- 
tions and saliva which materially interfere 
with the formation of a strong occlusive 
thrombus; (2) it keeps the stomach empty 
and contracted which, as in urinary bladder, 
is the most favorable state for thrombus for- 
mation; (3) it indicates to us any episodes of 
fresh bleeding early, before there is a marked 
fall in blood pressure or development of nau- 
sea; (4) it eliminates vomiting which, as we 
all know, contributes to additional hemor- 
rhage by the dislodgment of occlusive clots. 
Finally, in a given case of massive hemorrhage 
it is impossible to tell whether the patient will 
live or die. The mortality rate of conservative 
is lower than that of operative treatment, 
so it would seem best to adopt medical man- 
RoBERT L. PAYNE. 





J 


revi 
the 
of I 
Chr 


prey 


way 
by | 
inte 
hos] 
peri 
tral 
aga’ 
cal 
con 
has 
mul 

‘i 
inal 
nev 
del 
a cc 
the 
25 | 
tho 
bee 
fur 
hay 
obs 
has 
bee 
we 
rec 


bec 
ins 
to 

ba 
act 
the 
sec 
of 

sig 
Wil! 
th 








tion 


vith 
of 
well 
aSes 
ally 
and 
pa- 
10W 
Ses, 
in- 
; in 
rix, 
Ors, 
tis- 
uo- 
per 
ro- 
rix 
75 
nt. 
the 
use 
for 
re- 
ore 
ive 
ty 
er, 


of 
ed 
Uu- 
we 


ts. 
ge 
ill 
ve 
it, 





see AG HO. 








THE SURGEON’S LIBRARY 


REVIEWS OF 


universally standard textbook! of medicine is 

the 14th edition of this famous reference work, 
revised and published in 1942. This edition marks 
the soth anniversary of the original Osler edition 
of 1892. Intervening revisions from Osler’s 9th to 
Christian’s 13th were edited by Dr. Thomas McCrae, 
previously assisting Osler. 

As noted by Christian, Osler’s Medicine has al- 
ways epitomized the practice of medicine as modified 
by the guiding hand of an editor who gathered and 
interpreted medical wisdom in the light of personal 
hospital, office, and teaching experience over a long 
period of years. Thus the text remains the por- 
traiture of disease largely as seen by three authors 
against the background of periodic advances in medi- 
cal knowledge made by men the world over. Thus a 
continuity in thought and a balance in description 
has obtained, obviating the fault inherent in books of 
multiple authorship 

The organization remains the same as that orig- 
inally designed by Osler, with minor alterations. No 
new major sections have been added, nor important 
deletions or changes in order of subject matter. Yet, 
a comparison of this edition with the 8th, the next to 
the last edited by Osler published in 1919, reveals a 
25 per cent increase in size. This is indicative of the 
thoroughness with which successive editions have 
been revised. Study of the organization of sections 
further shows that time and change in knowledge 
have not been permitted to introduce any hint of 
obsoleteness. Careful manipulation by its editors 
has reclassified diseases as their nature and case have 
been more clearly revealed; obsolete terms have been 
weeded out; simplification of knowledge has been 
recognized by simplification of classification. 

Adequate description of detail would be impossible 
because of size. A few examples will illustrate the 
insight with which revision has kept this old text up 
to date. The use of sulfadiazine in the treatment of 
bacterial pneumonia is included in detail. Yet an 
accurate description of virus pneumonia points out 
that sulfonamides appear to be of no benefit. The 
section on diabetes mellitus contains a concise review 
of modern physiological advances and their possible 
significance in terms of etiology. Treatment with 
with protamine zinc insulin is described in detail and 
the practically important fact is pointed out that it 


Tis second revision by Dr. Christian of Osler’s 


_'THE PRINCIPLES AND PRACTICE OF MEDICINE. Originally written by 
Sir William Osler, Bart., M.D., F.R.C.P., F.R.S. Designed for the use of 
Practitioners and Students of Medicine. By Henry A. Christian, A.M., 
M.D., LL.D., Hon. Sc.D., Hon. F.R.C.P. (Can.), F.A.C.P. 14th ed. 
New York and London: D. Appleton- 


(semicentennial, 1892-1942). 
Century Company, Inc., 1942. 
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NEW BOOKS 


must not be mixed with ordinary insulin but in- 
jected separately. The excellent section on diseases 
of the nervous system has been retained and ampli- 
fied. 
This dignified reference work in all phases of in- 
ternal medicine, written and edited by scholarly 
practitioners with wisdom and experience in a uni- 
formly simple, complete and concise style, may well 
rank as the leading authority in internal medicine in 
the world today. Every student and internist should 
know it well. ARTHUR R. COLWELL. 


HE 7th edition of Diseases of Women,? a textbook 

that has been used for many years in England, 
has recently been published. The list of authors 
assures one that the opinions are well founded and 
well tried. It is highly praiseworthy that, in the 
midst of war and with many of the authors in active 
military service, they still found time to bring their 
textbook down to date and give modern teaching to 
students. 

This is a small book of 435 pages, but it covers the 
whole field of gynecology and also includes a concise 
section on disorders of micturition. My chief criti- 
cism is based on the obvious limitations imposed by 
the lack of space, which prevents adequate treatment 
of some of the subjects. Hence, there is no bibliogra- 
phy whatever in the book, and no reference to the 
historical features or sources of our knowledge. Be- 
cause of lack of space, some subjects are compressed 
almost into outline form. Menstruation includes 
only 2 pages, vaginal discharges are considered in 4 
pages, and pruritus is likewise hardly more than 
mentioned. These are common complaints and their 
treatment is of greater practical interest to the aver- 
age doctor or student than the details of surgical 
anatomy and embryology. 

Perhaps the lack of space is responsible for the 
rather matter-of-fact manner in which endocrine 
therapy is dismissed. In some parts, it is well 
presented; in others, it is dismissed by didactic state- 
ment. In general, we are not as sure of ourselves in 
endocrine therapy as these authors seem to be, espe- 
cially in the treatment of such things as functional 
bleeding. 

On the other hand, some subjects are treated very 
completely—the chapters on tubal pregnancy, fibro- 
myoma, infections, and other major subjects being 
good. The method of discussing adolescence, the 
menopause, and amenorrhea is very clear and sensi- 

2DISEASES OF WoMEN. By Ten Teachers under the direction of Clif- 
ford White, M.D., B.S. (Lond.), F.R.C.P. (Lond.), F.R.C.S. (Eng.), 


F.R.C.O.G. Edited by Sir Comyns Berkeley, Clifford White, and Frank 
Cook. 7th ed. Baltimore: The Williams & Wilkins Co., 1942. 
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ble. The chapter on urinary diseases is short and to 
the point. 

In general, this book might be very useful for the 
student who must get a superficial knowledge of the 
subject, but who does not expect to practice gyne- 
cology. It seems too superficial for the practicing 
physician, surgeon, or teacher. 

Nevertheless, as a compendium or condensed col- 
lection of the views of these eminent authors, the 
book is valuable to us all as an expression of sound 
experience. It is a safe basis for guiding students and 
physicians to further study. In view of the experi- 
ences through which England has been passing in the 
past year or two, we can only commend the scientific 
zeal which urged the completion of this revision and 
the maintenance of up-to-date and efficient teaching 
in British medica] schools. 

LAWRENCE R. WHARTON. 


WELL conceived, carefully outlined, concise and 
lucid presentation of a very important and 
timely subject is made by an authority in Shock! by 
Virgil H. Moon. It is a very practical book. It not 
only deals with the essential physiological and patho- 
logical features and theories of shock, but it also 
provides chapters on the diagnosis, prevention, and 
treatment of shock. The subject matter is so con- 
cisely presented and well indexed and outlined, that 
the busy physician will have time to read and refer 
to those subjects concerning which he needs ready 
information. The book is highly recommended to 
everyone whose practice presents conditions in which 
shock may occur. A. C. Ivy. 


RITTEN by a medical authority on legal 

medicine The Pathology of Trauma? is designed 
to cover the pathological anatomy and pathological 
histology of traumatic lesions. It does not delve into 
the clinical aspects of this subject. 

The book is concise, clearly written, and stripped 
of excess words. It is so arranged that each chapter 
deals with the effect of various forms of trauma on 
one particular organ or system. Especially to be 
commended are the portions dealing with intra- 
cranial hemorrhage as well as the effect of trauma on 
the heart and kidney. The illustrations are not nu- 
merous but well chosen and reproduced. There is an 
excellent bibliography at the end of each chapter. 

This book should be of value to coroners, medical 
examiners, students, and teachers of pathology. It 
does not aim to give much assistance toward solving 
questions of diagnosis or treatment. 

G. R. Docwart. 


HE little book of 154 pages entitled Gynecologic 
Surgery® by Goldberger makes no attempt at 
being a textbook and contains no clinical discussion 


1SHocK; Its Dynamics, OCCURRENCE AND MANAGEMENT. By Virgil H. 
Moon, A.B., M.Sc., M.D. Philadelphia: Lea & Febiger, 1942. 

Tue PaTHOLoGy oF Trauma. By Allan Richards Moritz, M.D. 
Philadelphia: Lea & Febiger, 1942. 
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of the field of gynecologic surgery. Conditions te. 
quiring operative therapy in the field of gynecology 
are named and the procedures used for their correc. 
tion are given. The indications for operation and the 
various steps of the procedures commonly used are 
named. These are given in outline form without dis. 
cussion except, occasionally, such statements a; 
“rarely used.” All of the methods of surgical therapy 
are included, the steps being set forth briefly and 
clearly. The book will be useful for students or for 
men who, after some years in general work are trying 
to acquire a familiarity with gynecologic surgery. | 
number of blank pages are provided for the making 
of notes. A statement on the cover indicates that the 
book is one of a series of short outlines being pub- 
lished by the same firm. W. C. Danrortn. 


T= author of Cancer of the Uterus‘ is the first 
director of the Marie Curie Hospital, London, 
The book is a small one of 180 pages and deals espe- 
cially with the management of cancer of the cervix 
uteri and the corpus of the uterus. Short chapters 
are devoted to the consideration of the pathology of 
uterine cancer and its lymphatic extension. The 
author stresses the importance of early diagnosis as 
the most efficient means of lowering the cancer death 
rate. She expresses an optimistic opinion when she 
says that, were all cases seen in their early stages, 60 
to 70 per cent of cervical cancers and 80 to go per 
cent of corpus cancers might be cured. With sufi- 
ciently early diagnosis this would probably be true. 
Treatment is dealt with in detail. The descriptions 
are clear and when illustrations are needed they are 
supplied. The diagrams indicating the extent to 
which the effect of radiation may be expected to go 
are instructive. The dosage, both of radium and 
x-ray, at the Curie Clinic seem a little large to 
workers in some of the clinics in this country but 
she explains that treatment is extended over some 
time. 

Technique is fully described, the methods of intra- 
cavitary irradiation being indicated, with some dis- 
cussion of methods employed in clinics other than 
her own. No large series of patients can be irradiated 
for malignant disease without some untoward se- 
quelae. Complications and injuries are frankly dis- 
cussed. 

Cancer of the cervical stump is dealt with in a 
separate chapter. The author states that a more 
extended use of total hysterectomy would decrease 
the number of cancers of the retained stump and 
quite properly states that the wider employment of 
the more extended operation should depend upon 
whether its increased mortality over that of the sub- 
total operation is greater than the incidence of cancer 
in the stump. The rather extensive study published 
in 1940 by Behney of Philadelphia on this subject is 
not mentioned. 

In addition to the discussion of cancer, the author 
includes a chapter on cancer of the vagina and vulva. 


4CANCER OF THE UTERUS. By Elizabeth Hurdon, C.B.E., M.D. 
London: Oxford University Press, 1942. 
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REVIEWS OF NEW BOOKS 


The views expressed here are those which are well 
accepted although in most American clinics irradia- 
tion is not believed to have great value. The last 
chapter discusses nonmalignant bleeding. This is 
well presented although not all gynecologists would 
feel that they should wait until the hemoglobin is as 
low as 20 per cent before interfering. We agree that 
radium should be withheld from the younger pa- 
tients unless strongly indicated but curettage might 
well be used before extreme anemia develops. 

The book presents an excellent study of the work 
of the Curie Clinic together with a concise and very 
sane discussion of the subject of uterine cancer. 
Workers in other clinics will find it useful. 

W. C. DANFORTH. 


T is refreshing and delightful to encounter ‘‘amidst 

the tyranny of medical literature” sucha fine book 

as The Hemorrhagic Diseases and the Physiology of 

Hemostasis! by Armand J. Quick; one might justly 
state that this work is a “‘classic.”’ 

The history of the development of our knowledge 
of the hemorrhagic diseases and of the physiology of 
hemostasis has been presented in a well ordered, 
clear, and concise manner. In spite of the many 
important contributions to the subject by the 
author, one is particularly impressed with his modest 
and painstaking scientific presentation. 

Proper credit is given to each investigator and a 
very comprehensive bibliography is appended to 
each chapter. The first portion of the book deals 
with the physiology of hemostasis, and the latter 
portion is devoted to a correlation of the results of 
these studies with the clinical manifestations and 
therapeutic management of the hemorrhagic dis- 
eases. 

The format is excellent; the type is large and 
printed on good paper. There are many excellent 
tables and charts. 

The reviewer heartily recommends this book to all 
investigators, students, and practitioners of medi- 
cine. GrorcE H. CoLeMAN. 


ULFILLING the need “‘for a manual to present 

to the medical and dental professions a concise 
text that would deal with the early first-aid treat- 
ment of face and jaw injuries, at the site of injury,” 
the small book, Synopsis of Traumatic Injuries of the 
Face and Jaws, by Douglas B. Parker’, entitles the 
author to feel that he has accomplished bis purpose. 

Disclaiming the intent of offering a textbook on the 
subject of oral or plastic surgery, the author has 
drawn upon his own years of experience and that of 
many others, well known and respected in this field, 
in such an admirable way that the book could well 
be used as a text. Especially is this true in the 
training of dentists to greater familiarity with the 


‘Tue HEMORRHAGIC DISEASES AND THE PHYSIOLOGY OF HEMOSTASIS. 
By Armand J. Quick, Ph.D., M.D. Springfield, Ill., and Baltimore, Md.: 
Charles C. Thomas, 1942. . 

*SYNOPSIS OF TRAUMATIC INJURIES OF THE FACE AND Jaws. By 
Douglas B. Parker, M.D., D.D.S. St. Louis, Mo.: The C. V. Mosby Co., 
1942. 
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problems of care and treatment of maxillofacial in- 
juries. 

The general surgeon who reads this book will real- 
ize how valuable will be the assistance of a dentist 
trained according to the precepts set forth in it, and 
will himself be more aware of this branch of surgery. 
There are no unproved theories, no extraneous ma- 
terial, nothing but sound information and teaching, 
concisely presented. 

Of particular value are ihe chapters on first aid, 
shock, burns of the face, and the newer methods of 
treating jaw fractures. Surgical reconstruction and 
surgical prosthesis are subjects of wide interest and 
the chapters devoted to their consideration are well 
done. The book is an achievement, and it is amazing 
that so much of real value is found in this pocket 
sized book of 326 pages. 

FREDERICK W. MERRIFIELD. 


CRITICAL selection of the worth while articles 

of the year on orthopedic and traumatic surgery 
is presented in The 1942 Year Book of Industrial 
and Orthopedic Surgery*® by an editor exceptionally 
qualified for the task. The whole value of such a 
work depends on the experience and wisdom of its 
editor for he must cull the essence from the literature 
and assemble it in a series of reviews interpolated 
with occasional editorial notations. As a matter of 
general policy, only reviews of proved therapeutic 
value appear. , 

Particularly noteworthy is a series on fractures 
and their treatment. Those articles foreshadow 
marked changes in the older standard methods of 
treatment, with a marked shift toward various meth- 
ods of internal fixation and they begin to show the 
influence of war surgery. There are several articles 
on the confusing, painful affections of the shoulder, 
and in the same section are found both medical and 
surgical care of the related scalenus anticus syn- 
drome. One finds very little about the Kenny treat- 
ment of infantile paralysis but, on the other hand, 
revolutionary changes in the care of acute osteomye- 
litis. The editor believes that the subject matter of 
orthopedic and traumatic surgery should be grouped 
and this selection of reviews would certainly be of 
interest to both. 

At the end of the volume about 50 pages are de- 
voted, entirely, to the problems of industrial medi- 
cine. The handy size, good illustrations, over 300 in 
this one, and generally excellent format of the year 
book is too well known to require comment. 

RoBeErt C. LONERGAN. 


A VOLUME of about 900 pages, A Textbook of 
Gynaecological Surgery,‘ deals entirely with the 
technique of pelvic surgery. Diagnosis and path- 


STHE 1942 YEAR Book oF INDUSTRIAL AND ORTHOPEDIC SURGERY 
Edited by Charles F. Painter, M.D. Chicago: The Year Book Pub- 
lishers Inc., 1942. 

4A TEexTBOOK OF GYNAECOLOGICAL SuRGERY. By Sir Comyns 
Berkeley, M.A., M.C. Cantab., F.R.C.P. Lond., F.R.C.S. Eng., 
M.M.S.A. (Hon.), F.R.C.O.G., and Victor Bonney, M.S., M.D., B.Sc. 
Lond., F.R.C.S. Eng., F.R.A.C.S., M.R.C.P. Lond. 4th enl. rev. ed. 
London, New York, Toronto, and Melbourne: Cassell & Co., 1942. 
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ology are not touched upon. Some of the chapters 
have been rewritten and such new material has been 
added as the advances in gynecological surgery have 
demanded. Forty-four new illustrations have been 
added. The illustrations, for the most part, are line 
drawings and indicate well the steps in the per- 
formance of various procedures although they lack 
something of the artistic appearance characteristic of 
wash drawings. A number of excellent colored plates 
are included. The authors are both men of great 
experience and of reputation not bounded by the 
limits of their own country. The book gives an ex- 
cellent idea of operative gynecology as practiced by 
the best of our British confréres. Although, as the 
authors state, their intent is to describe operative 
procedures in such a manner that those of lesser 
experience may understand them, the book is well 
worth the attention of all who are interested in the 
field of gynecology. 

The name of one of the authors has long been 
associated with the extended operation for cancer of 
the cervix. The chapter on this subject is of particu- 
lar interest. The technique is clearly described and 
the facts as to choice of cases and results are given 
with entire frankness. 

A chapter is devoted to intestinal operative pro- 
cedures. The pelvic surgeon should by all means be 
able to attend to operative injuries of the bowel, but 
the inclusion of a description of excision of the rec- 
tum seems somewhat beyond the bounds of gyne- 
cology. 

The chapter on postoperative care is a useful one 
and one may commend it, although in most clinics in 
this country infusion is not given by cutting down 
upon the vein and inserting a cannula but by the sim- 
ple use of a needle. Postoperative complications are 
adequately discussed. 

A note of conservatism seems to pervade the book 
and this does not lessen its value, particularly to the 
younger surgeon. The book deserves commendation 
and should be among those to which one may refer 
who seeks information concerning the surgical part 
of the specialty of gynecology. The epilogue, which 
has been added to this edition, is commended to 
those whose reputations are in the making. This re- 
vision should considerably extend the already long 
and useful life which this work has enjoyed. 

W. C. DANFORTH. 


N Asmall, convenient-sized pocket manual of 96 

pages Raven, in The Treatment of Shock, sum- 
marizes briefly the present day conception of some of 
the variables which constitute the shock syndrome 
and the advances in treatmenc. In the introduction, 
the author calls for a uniform system of documenta- 
tion not only for following shock cases but also for 
comparison and analyses. Raven is hopeful that the 
mystery of shock may be soon solved by intensive 
study. This hope is too optimistic, as the complex 

'THe TREATMENT OF SHOCK. By R. W. Raven, F.R.C.S. (Major, 


R.A.M.C.). Edited by the Rt. Hon. Lord Horder, G.C.V.O. London: 
Humphrey Milford (Oxford University Press), 1942. 


question of shock will ever challenge inquisitive 
workers until the millennium. 

The terms “primary” and “secondary”’ are te. 
tained but Blalock’s classification is urged as a basis 
of a clearer differentiation. The cause of primary 
shock is attributed to the activity of the nervous 
system. If the blood pressure does not return within 
an hour, some degree of seondary shock is present 
and transfusion is indicated. Harmful psychical in- 
fluences are to be combatted and the patient reas- 
sured. Vasoconstrictor drugs are indicated if an 
active vasodilatory substance is known to be present. 
The treatment and resuscitation methods should be 
instituted early so as to minimize the sequelae of 
secondary shock. The author then cites the clinical 
picture of secondary shock and adds data on the 
crush syndrome in which signs of renal failure, such 
as decrease in urinary output, the presence of albu- 
min and blood casts, and increase in blood urea and 
blood potassium together with a rise in blood phos- 
phorus and a fall in plasma chlorides manifest them- 
selves. A photograph depicting the crush syndrome 
is used as a frontispiece and a chart illustrates the 
use of plasma and eucortone (adrenal cortical ex- 
tract). Postmortem findings are those of swelling, 
extensive muscle necrosis, and degeneration of renal 
tubules. In the chapter on “The Pathology of Sec- 
ondary Shock” the author wisely states that one 
theory can not be expected to explain the compli- 
cated interplay of the agencies at work. The usual 
theories of causation of shock are reviewed, such as 
fluid loss, toxin, etc. In discussing blood changes, 
Raven fails to make the jump that as a result of de- 
creased blood volume, changes result in the blood 
due to the ingress of cell water which in themselves 
are wholly abnormal and impair normal physiolog- 
ical function. Barcroft’s classification of anoxia is 
given and due stress is laid on Haldane’s teaching: 
‘“‘Anoxia not only stops the machine but wrecks the 
machinery.”’ Krogh’s work that capillary stasis from 
oxygen deficiency is irreversible after 15 minutes is 
wisely recalled. The relation of the adrenal cortex to 
shock is reviewed but not clarified. The fact that it 
controls several of the variables in shock needs 
emphasis. One reason why this form of therapy has 
not advanced is due to the failure of employing the 
recognized laboratory tests which measure fluid and 
salt concentrations. Due emphasis is given to blood 
transfusions in the restoration of blood volume and 
the employment of plasma or serum in those in- 
stances when properly matched blood is not avail- 
able. Chapter VII is a concise presentation on the 
““Methods of Oxygen Administration.”? The methods 
of blood and plasma transfusions are well illustrated 
portraying the types of apparatus used in the Army 
and in the Emergency Medical Service. Why warm- 
ing the blood before administration is necessary is 
not stated. A convenient method of preparing liquid 
plasma is illustrated. The preparation of dried plas- 
ma by the method of Edwards, Kay, and Davie is 
depicted. This cannot compare with the preparation 
of plasma from the frozen state. The chapter on 
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“Anesthesia” is brief and to the point in that chloro- 
form has made way for cyclopropane and pentothal 
induction. The warning against spinal anesthesia 
and Macintosh’s insistence of maintaining a clear 
airway throughout the whole period of unconscious- 
ness together with adequate oxygenation are stated. 
The deferring of surgical intervention until the 
systolic blood pressure stabilizes around 100 is men- 
tioned. This is not wholly correct for such operations 
should not be deferred if those factors which are 
causing shock are operating, such as a bleeding 
artery or a swelling limb resulting from inadequate 
immobilization of fractures. Under such conditions, 
the operation and the resuscitation should go on 
together. The teachings of Larry and the experi- 
ences of the last war are clear that the longer the 
operation is deferred the higher the mortality. 
There are 79 references and the volume is well 
indexed. Joun ScuppER. 


HE text of The Antigonadotropic Factor; with 

Consideration of the Antihormone Problem by 
Zondek and Sulman, while dealing primarily with the 
antigonadotropic factor, embodies an extensive and 
complete résumé of the voluminous experimental 
data obtained in previous studies of the antihormone 
problem. Each phase has received separate and de- 
tailed consideration by comparison of the original 
data and theories with subsequent evidence much of 
which ' been contributed by Zondek and Sulman 
themselvc 

While the evidence presented is essentially ex- 
perimental, clinical studies have been included in an 
effort to establish the validity of the theory and to 
ascertain its clinical significance. 

The conclusions presented by the authors, which 
are of greatest significance to the clinician, suggest 
the following: (1) definite antihormone factors do 
exist; (2) these factors are not hormones or anti- 
bodies but they must be classified as immune 
bodies of a character hitherto unknown in serology; 
(3) only protein-containing hormones, especially of 
the pituitary and of the adrenals, have been known 
to evoke the formation of ‘“‘antihormones”’; (4) hor- 
mones of the steroid group (i.e. testosterone, an- 
drosterone, estrone, progesterone, adrenosterone, 
corticosterone), do not produce antihormone factors 
and the possibility need not be considered in pro- 
tracted therapy with these substances; (5) the pro- 
duction of antihormone factors need not be con- 
sidered in protracted therapy with insulin, adrenalin, 
thyroid hormone, pitressin, or pitocin; (6) a certain 
degree of refractoriness has been obtained by the 
administration of adrenal cortex, of the hypophyseal 
gonadotropic, and thyrotropic factors, and of the 
parathyroid hormone; (7) the production of anti- 
gonadotropic hormone factor must be considered in 
protracted therapy. Clinically the administration of 
actual pituitary gonadotropic substance and of preg- 


1THE ANTIGONADOTROPIC FACTOR; WITH CONSIDERATION OF THE 
ANTIHORMONE ProBieM. By Bernhard Zondek and Felix Sulman. 
Baltimore: The Williams & Wilkins Co., 1942. 
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nant mares’ serum is most likely to produce these 
factors while preparations from pregnancy urine 
(prolan, i.e. chorionic gonadotropic substance), men- 
opause urine, or normal male urine have not been 
found to produce antigonadotropic factors. The 
authors suggest as a precaution that pituitary 
gonadotropic or pregnant mares’ serum preparations 
should not be administered over a period of time 
exceeding 2 to 3 months and that if continued 
therapy is indicated a prolan preparation be substi- 
tuted. Finally, the authors emphasize the warning 
that protracted treatment with gonadotropic hormone 
regardless of its source may ultimately induce physio- 
logical as well as morphological injury to the hypophy- 
sis. Puitip F. SCHNEIDER. 


HERE are two schools of thought on the most 

effective type of book on baby care to put into 
the hands of a mother. Some physicians believe that 
the most useful book is that which presents a few 
general principles of physical and mental health, in 
such a way that they may be understood and ac- 
cepted. They feel that too much concentrated in- 
formation tends to confuse and frighten the mother, 
so that like the proverbial medical student she sees 
things that are not there. 

Others believe that a good nursery guide should 
contain full instructions for every crisis, major or 
minor, that a mother might meet. Dr. Kenyon’s 
well known book?, now in its third edition, is an ex- 
cellent example of the latter. 

Beginning with a chapter on prenatal care of 
mother and child, it gives up-to-date and specific 
instructions on the health, care, feeding, and training 
of the baby during the first 3 years of life. The ma- 
terial is advantageously presented on a month-to- 
month basis, so that the mother may easily find in 
one place the particular advice about her baby that 
is suitable for its age. 

In addition to questions of nursery equipment, 
clothing, hygiene, infant feeding, diets, exercise and 
habit training, the book discusses such subjects as 
tuberculosis, communicable diseases, the develop- 
ment of chemotherapy, the treatment of emergenciés 
and first aid. In peacetime, one might wonder 
whether some of these subjects might not produce 
anxiety in an inexperienced mother. In wartime, 
with doctors growing scarcer, they may be unusually 
valuable on the family book-shelf. 

Mary M. AtLpricu. 


HE book, of 261 pages, entitled Aélas of Ovarian 
Tumors® by Dr. Gemma Barzilai, is beautifully 
done. The illustrations, many of which are in colors, 
are excellent. Many of them are taken from slides 
used by the author in teaching at the University of 
Padua. Material used in preparing the book was 
also obtained in Vienna, Istanbul, and Milan. Later 
*Heattuy Bapres ARE Happy Basres; A CoMPLETE HANDBOOK FOR 
MopeERN Mortuers. By Josephine Hemenway Kenyon, M.D. 3d rev. ed. 
Boston: Little, Brown & Co., 1943. 


3ATLAS OF OVARIAN Tumors. By Gemma Barzilai, M.D. With a 
preface by Fred W. Stewart, M.D. New York: Grune & Stratton, 1942. 
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work "was done by the author at the Woman’s 
Hospital in New York City. 

In a work, the principal purpose of which is to 
present reproductions of microscopic preparations, 
the text is relatively brief. The legends found under 
the illustrations are sufficiently full to be adequately 
informative. The text is well done and conforms to 
the accepted ideas of gynecological pathology. The 
author is to be commended in having produced a 
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valuable addition to present day literature of gyne. 
cological pathology. 
The reviewer agrees with the statement of Dr, 
Stewart in the preface, “Dr. Barzilai has written a 
volume useful for pathologists and clinicians, one 
timely, modern, complete and excellently illustrated, 
It should be an essential part of every library even” 
remotely concerned with the literature of gyne- 
cology.” W. C. Danrorts. 
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